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Scientific American. 


SUGGESTIONS FOR INVENTORS. 

There are at least two classes of inventors which are 
widely distinguished from each other in two important 
particulars. Inventors of one class are brimful of 
ideas, and are able to make choice of a large number 
of valuable subjects for invention, and seldom or 
never seek suggestions. Inventors of the other class 
are ingenious, «dle to invent when they see a neces- 
sity for it, but have not an exhaustless fountain of 
ideas, and are, therefore, dependent upon what they 
can obtain from others in the way of suggestions. For 
the latter class, who frequently inquire as to what in- 
ventions are needed, or how to go about it to get this 
valuable information, the following hints are given. 
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An inventor who has neither a large fortune nor ex- 


haustless patience can make greater progress by work- 


ing out small, simple inventions than by attempting 
great things. Here are a few subjects on which in- 
ventors of this class can work : 

Bicycles, although brought to great perfection, seem 
to us to require something neater and better than the 
endless chain and sprocket wheel for connecting the 
crank shaft and drive wheel. Rowboats, especially 
such as are used by sea-going vessels, ought to be pro- 
vided with better means of propulsion than the ancient 
oar. Such means should be something like the modern 
screw propeller, substituting man power for steam 
power. The important part of this invention would 
lie in the motor to be operated by the men. It should 
be very simple and so constructed that, although un- 
used and exposed to the weather, it would still be 
ready for instant use at any time. The same device 
would apply to pleasure boats. 

In these days apartment houses and flats are exten- 
sively used for dwelling places, and where room is 
economized to such an extent, furniture should be 
made to conform to the conditions: thatis, to facilitate 
the delivery of furniture to such places and for con- 
venience in moving, house cleaning, storage, etc., the 
furniture should all be made so as to knock down and 
fold up flat or nearly so. The parts of each piece of 


2% | furniture should be connected so that they will not be- 


come separated and mismatched or lost, and when set 


| up ready for use, the furniture should resemble that in 


common use to such an extent that the difference 
would not be readily noticeable. 

Any good food product made in a new form and put 
up in an attractive shape takes well, and large fortunes 
are being made on this class of inventions. Articles 


|of wearing apparel, especially those used by ladies, if 


novel and pleasing, go without much urging. Pocket 
conveniences for ladies or gentlemen are apt to prove 
profitable ; toys are an unending source of profit to the 
inventor who strikes a vein of “taking” things, and 
so we might go on with an endless variety of subjects, 
great and small, which only await the wideawake in- 


ventor. 
—_—__—+ oa 


JUPITER'S NEW MOON. 

The discovery of a new secondary planet is an event 
of no small importance in the world of astronomy. 
The fifth moon of Jupiter came into the ken of the 
great Lick telescope a few days ago quite as unex- 


“* s000 pectedly as the two satellites of Mars swam into the 


field of the Washington telescope in 1877. Neither E. 
E. Barnard nor Asaph Hall was looking for new or 
hitherto unseen worlds when they achieved immor- 
tality by a keenness of vision which enabled their 
practiced eyes and trained intellects to perceive what 
had escaped a host of other observers in the same 
field. 

The discovery of the new Jovian satellite disturbs 
that nice geometrical progression which aided students 
to memorize the number of moons belonging to the 
solar system. Beginning with the earth and proceed- 
ing outwardly the account stood as follows: The earth 
one, Mars two, Jupiter four, Saturn eight, Uranus four, 
and Neptune one, total twenty. We might reason- 


12m | ably hepe to find another satellite revolving around 


Neptune, thus perfecting the geometrical sequence, 
but the harmony of arrangement is utterly destroyed 


" ag | by the intrusion of Barnard’s fifth satellite among 


Jupiter’s moons. 
Questions at once arise in the mind of the physicist, 
What is the meaning of this little lunar world? 


m4) What relation does it sustain to the Jovian system ? 
ist | What light does it throw upon the process of world 


making? Are Jupiter and the other giant planets 
still engaged in throwing off new masses from their 


weer | bulging equators ? 


The rapid diurnal rotation of both Jupiter and 
Saturn, giving objects on their surface an enormous 
centrifugal motion, lends color to the latter conjecture, 
and we notice that this theory has been broached by 


13086; 
ier | ® Writer in the Chicago Post. But isit tenable? Ju- 


piter has long since cooled down from a gaseous to at 
least a semi-solid condition, and is about one-third 
heavier than water. It is true that the velocity of its 


diurnal motion has caused its equator to protrude so 
that the planet presents an oblate appearance in a 
telescope of moderate power, and measurements show 
that its equatorial diameter is 5,300 miles greater than 





and suggestive 
ovint. ow to make payer stick to the wal! 


its polar; but it is a simple problem to compute the 
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centrifugal force of 26,000 miles per hour at the Jovian 
equator and compare it with the centripetal force of 
the planet's prodigious attracting mass. The latter 
greatly and if calculations are not at 
fault, the giant planet has been holding itself firmly 
together for countless ages, and the active little world 
discovered by Barnard has been pursuing its rapid 
journey for a corresponding period of astronomical 
eons. 

We can better appreciate the significance, or per- 
haps we should say the insignificance, of this little 
moon by comparing it with the other Jovian satellites 
and our own moon. With the exception of the mi- 
nute orbs moving around Mars, it is he smallest known 
satellite of the solar system. But there are many as- 
teroids which rival it in diminutiveness; these, however, 
are only half as far away as the Jovian system, and are 
not dimmed by proximity to his overpowering luster. 
Following is a table of Jupiter's moons—the outer four 
being copied from Young’s “* General Astronomy.” 





Distance. Diameter. Period. 

I cnctsve 240d 240 113,000 100 12b. 

OS RTE | 261,000 2,500 1d. 18h. 

Es on. cade. ccncdeecee 415,000 2,100 Sd. 18h, 

Ganymede,... .... ...... 664,000 3,550 7d. 4h, 

CRI... eceahoceedties 1,167,000 2,960 16d. 17h. 
The second column gives the distance in miles from 
the center of the planet. As Jupiter has a diameter of 


86,000 miles, Barnard’s moon is only 70,000 miles from 
its surface, or less than one-third the distance of our 
moon from the earth. As our moon is 240,000 miles 
distant, has a diameter of 2,160 miles, and makes a 
siderial revolution in 27 days and 8 hours, it will 
be seen that it approximates the satellite Io in dis- 
tance from its primary, and Europa in size. But note 
the great disparity in periods. While Io, a little 
further away than the moon, darts around Jupiter in 
42 hours, our plodding satellite consumes 656 hours, or 
nearly sixteen times Io’s period to accomplish a shorter 
journey. 

This is striking evidence of the overwhelming mass 
of Jupiter as compared with its retinue of satellites. 
While it would require but 50 of our moons to equal 
the bulk of the earth, and 81 to equal its mass, it would 
require 816 earths to equal the mass and 1,300 to equal 
the bulk of Jupiter. These Jovian moons, then, are 
forced to move with high centrifugal velocity to over- 
come the attractive power of the mighty central mass. 

Comparing these moons with some of the other 
planets, we find that Calypso has nearly the same 
diameter as Mercury, and Ganymede would equal the 
bulk of Mars if its diameter were 650 miles greater. 
Titan, the sixth moon of Saturn, is the only other 
satellite which equals Ganymede in size. 

Are these Jovian and Saturnian worlds, with nearly 
half the earth’s diameter, inhabited ? Probably not. 
They may have low forms of animal and vegetable 
life, but the conditions do not seem favorable for 
the development of intelligent beings. If they have 
oceans and atmospheres, their vast primaries would 
produce such enormous tides that scarcely any por- 
tion of the habitable land would escape overflow. Of 
course we cannot even imagine the Barnard satellite 
to be the abode of life. A world only 100 miles or so 
in diameter parts with its heat very rapidly, and we 
may fairly assume that its surface is as cold as inter- 
stellar space. 

But suppose a human being were permitted to step 
upon the surface of Io, what a magnificent celestiai 
panorama would be unrolled to his gaze! Mighty 
Jupiter, with an apparent diameter 43 times that of 
our moon, would cover an area of the starry heavens 
20 degrees in diameter. He would hide the entire con- 
stellation of Orion at one time. Unlike the unchanging 
face of our dead moon, which reflects only 17 per cent 
of the sun’s rays, his surface is covered with great 
masses of brilliant vapor swirling and rolling and 
heaving in billows of tremendous agitation and re- 
flecting 62 per cent of the sun’s rays. And in addition, 
four balls, of lesser light, varying in size, and exhibit- 
ing all the phases from slender crescents to full-orbed 
globes, would be seen gliding across the heavens in a 
maze of intricate and rapid motions. 


DREDGING THE HONOLULU HARBOR BAR. 

A matter of interest to engineers and of great value 
to commerce is the accomplishment of the work of 
cutting a channel 200 feet wide and 30 feet deep 
through the bar at the entrance of the harbor of Hon- 
olula, Hawaiian Islands. 

The harbor is a deep, narrow channel, extending 
from the shore line out to the deep waters of the open 
sea—a distance of about 7,000 feet. It is flanked on 
both sides by extensive mud and sand flats, which are 
bounded on the seaward side by a line of coral reefs of 
irregular depth, upon which the surf is continually 
breaking. The width of the channel directly in front 
of the city is from 800 to 900 feet, gradually contracting 
to a width of about 450 feet at its mouth. The bar is 
situated near the outer end of the channel, is about 
1,100 feet in length above the plane of 30 feet depth, 
and has on its apex a minimum depth of 21 feet at low 
tide. Inside of the bar, the depth of the harbor varies 








from 18 to 39 feet. The average rise of ordinary tides 
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is one and seven-tenths feet ; of spring tides, two feet ; 
and of neap tides, one and two-tenths feet. 

In May, 1890, Mr. Lorrin A. Thurston, then the very 
able and progressive Minister of the Interior of the 
Hawaiian kingdom, commissioned Mr. G. F. Allardt, 
an eminent civil engineer from California, to investi- 
gate the subject of deepening the bar. The engineer 
was to report: “ First, the proper method and plant 
necessary to remove the bar; second, the estimated 
cost of the same; and third, the proper method of 
thereafter keeping the channel open.” 

Mr. Thurston having shortly afterward resigned, 
Mr. C. N. Spencer, the present Minister of the Interior, 
took up the work with great interest and has carried 
it to a successful conclusion. After a very careful 
examination, Mr. Allardt reported that the material in 
the bar, to a depth of 30 feet at low tide—ascertained 
by numerous borings made with an ordinary sand 
pump worked by hand—consisted of loose coral sand, 
with a few scattering pieces of coral. To secure a 
clear and indisputable depth of 30 feet, he estimated 
that the amount to be excavated would ultimately 
reach 60,000 cubic yards. 

The dredging operations of the United States gov- 
ernment in San Francisco Bay and Oakland Harbor, 
where the material is similar and where the hydraulic 
method of pumping it up and transporting it by water 
carriage through sheet iron pipes to the place of 
deposit has been very successful, furnished a basis for 
estimating the cost of similar work at Honolulu. 

The Hawaiian government was desirous of reclaim- 
ing a tract of about 28 acres of land in the eastern part 
of the harbor, at an average distance of 2,500 feet from 
the bar. Taking into account the building of a levee 
around this tract, the greater cost of labor and coal, 
the increased expense of shipping the machinery of the 
dredger in detached parts from San Francisco, Mr. 
Aliardt estimated the cost of deepening the channel at 
$98,000. Of this sum $65,000 was allowed for a dredging 
machine of the Von Schmidt pattern, $6,000 for cost of 
pipe, and the remaining $27,000 for dredging. 

He further suggested that to get the full benefit of a 
deeper channel across the bar an equal depth should 
be secured in the harbor itself. Accordingly, to obtain 
a uniform depth of 30 feet at low tide over all that 
portion of the harbor comprised within the line of 18 
feet depth, it would be necessary to excavate about 
640,000 eubic yards of material, which would be suf- 
ficient to reclaim and bring up to a suitable grade 
about 80 acres of land now useless for business pur- 
poses. 

Frequent soundings made on the bar during the 
past forty years show no material change in the depth 
of water, proving conclusively that during that period 
of time no appreciable movement of material has taken 
place either outside or inside of the bar, or on the bar 
itself. 

The Honolulu bar, like others in tidal waters, was 
probably formed by the action of opposing forces from 
within and without. In course of time these reached 
an equilibrium and resulted in the present permanent 
condition of the bar. Itis probable that as this con- 
dition of equilibrium is disturbed by the artificial 
deepening of the bar the same forces will tend to fill it 
again to the normal depth. This will be very gradual, 
however. The concentrated ebb current will assist in 
scouring the channel and aid slightly to keep it open. 

In accordance with the advice of Mr. Allardt, the 
Hawaiian government gave the contract for building 
a Von Schmidt dredger to the Risdon Iron Works and 
San Francisco Bridge Company, jointly, for $65,000. 
This was commenced in July, 1891, and finished May 
30, 1892. It consists of a flat-bottomed rectangular 
scow 100 feet long, 40 feet wide, and 9 feet deep, carry- 
ing a centrifugal pump driven by a pair of compound 
condensing engines of 350 horse power. There are also 
a pair of engines of 75 horse power for the cutter gear, 
and another pair of 75 horse power for the winches. 
All the engines and pumps exhaust into a surface con- 
denser. Steam is supplied by a pair of fire box boilers 
6 feet in diameter and 22 feet long. The pump is 
guaranteed to raise 10,000 cubic yards of coral sand 
or 60,000 yards of mud per month, but its actual ca- 
pacity is probably three times that amount. 

The contract for was taken, by the same 
companies jointly which built the dredger, at $49,000, 
& sum considerably above the estimate, after a very 
careful personal examination of the bar by Mr. J. 
McMullan, the president of the San Francisco Bridge 
Company. 

The dredger commenced work on the 7th of April, 
but it was discovered immediately that some changes 
were necessary both in the machine and the methods 
of operating. The very considerable swell on the bar 
precluded the use of the rigid spuds or piles made for 
holding and regulating the progress of the dredger, and 
also made it impossible to use the rigid suction pipe 
built into a heavy hinged framework, extending from 
the front end of the scow. The use of the piles was 
discontinued after several had been broken, and a 
loose suction pipe was hung in chains under the for- 
ward projecting frame, with a play of 14 feet for the 
rise and fall due to the swell. The Risdon Iron Works 





have since taken out a patent to cover this feature. 
The scow was moored to several anchors on both sides 
of the channel. The fact, however, that the prevail- 
ing fresh trade wind blew very nearly in the direction 
of the axis of the channel, permitting the dredger to 
tail on to an anchor astern, was the principal element 
in favor of the accomplishment of the work. Had the 
wind been variable, the difficulties would have been 
almost, if not quite, insuperable. 

In this operation the Bowers patent cutter, inclos- 
ing the outer end of the suction pipe, has been useless. 
Fortunately, it has not been needed, as the bank of 
sand has been disintegrated by the indraught of the 
pump. From the time the dredger got fairly started 
on the 12th of June until the 27th of August the 
work progressed without interruption, night and day, 
except during several interruptions, when slight and 
usual repairs to the machinery were needed. On the 
last named date a channel of 100 feet wide, to a depth 
of 28 feet at low water, was entirely done, and there 
was but three days’ work to finish a small portion on 
the outer eastern side to complete the channel to a 
width of 200 feet. One week’s additional work in 
going over the entire area of the cut to reduce several 
28 feet deep lumps will leave a clear channel of 30 feet 
deep at low water. 

The Hawaiian government intends to go ahead at 
once to clear out the harbor toa depth of 30 feet to the 
present 18 foot line. As it is completely land-locked 
and the bottom is of soft mud, there will be no 
hindrance to the speedy conclusion of this excavation. 
Any possible filling in the harbor hereafter, or of the 
bar, can always be removed at once by the efficient 
dredger now in their possession. 


It is certain, therefore, that before the 15th of Sep-- 


tember, the Hawaiians will possess one of the best pro- 
tected and most accessible harbors for deep draught 
vessels in the world. Thisis of especial interest in 
view of the discussions relative to the acquisition of a 
ready-made coaling station in the vicinity of Honolulu. 
eo 
The Tacoma and Stellacoom Electric Railway. 

Any one who has never ridden through the mighty 
forests of Washington can poorly form any commensu- 
rate idea of their vastness and density. Giant firs and 
cedars, three and four feet in diameter at the base, 
rise majestically to a height of three hundred feet, and 
so numerous are they it seems as if an additional tree 
could searce find standing room. The warm climate 
and exhaustless moisture furnish unequaled growing 
weather the year round. As one looks into these 
woods, vision is obstructed at a short distance by what 
seems a solid wall of trees. 

But it was through no less impregnable a forest that 
the Tacoma and Steilacoom Railway Company chose 
its course, and taking the policy of the steam roads of 
the far West, followed a river'canyon as far as pos- 
sible. At the time of its construction it was the long- 
est continuous electric line in the country; now it 
divides that honor with several others. 

It was in August, 1890, that construction was com- 
menced from the city of Tacoma to the town of Steila- 
coom, Washington, on the line that in many respects 
takes the lead among electric roads, especially in the 
character of country traversed. Its completion de- 
monstrated that such lines area great factor in the 
development of a new country, and are a success both 
as to operating details and as a business proposition. 
The Tacoma and Steilacoom Railway Co. awarded 
the contract for the construction of their road to the 
Northwest Thomson-Houston Electrie Company, of 
St. Paul, Minn., including the grading and laying of 
the track. The work was begun in August, 1890, and 
was completed and ready for operation on April 
1, 1891. The road commences at corner of K and 
Eleventh Streets, in the city of Tacoma, and runs 
west and south to the town of Steilacoom, a distance 
of thirteen miles. The country between the two 
towns is very rough and covered with a dense growth 
of giant fir and cedar trees, which had to be cut down 
for the right of way and the immense stumps blown 
out with giant powder. Hills were cut through in 
places toa depth of seventeen feet, and corresponding 
gullies filled up, and creeks crossed on long trestles, 
making a very expensive roadbed. The track is laid 
with forty-pound tee rail on fir ties, hewn from tim- 
ber cut off right of way. The poles are all of cedar, 
and were cut along the line. Ten miles of the road 
have bracket poles, and the other three in corporate 
limits have cross suspension. Leaving K Street, the 
ear runs west through West Tacoma, a distance of 
two miles, to the power house. This section of the 
city two years ago was a forest. To-day it is the home 
of 3,000 people, and has ten miles of graded streets, a 
fine school house, stores, handsome houses, and water 
and electric lights. The power station and car house 
is a frame building on brick foundation, 120 by 125 
feet, including engine and dynamo house, 70 by 70 
feet, two stories in height, the upper story used by the 
offices and by the employes; car barn 55 by 120 feet, 
with capacity for fifteen 80 foot cars, and boiler and 
fuel room 50 by 70 feet, the building being wired for 
fifty incandescent lights. The steam plant consists of 
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one 250 horse power tandem compound non-condensing 
McIntosh & Seymour engine, and two 125 horse power 
return tubular Erie steel boilers, with feed water 
heater, purifier, injector, deep well, and boiler pump. 

The electric plant consists of three 80 horse power 
Thomson-Houston railway generators. The switch 
board is made of black oak, the instruments being 
connected with polished copper reds on the front of 
board, presenting a very handsome appearance. The 
rolling stock consists of seven double truck motor cars, 
80 feet over all, each equipped with two 25 horse power 
T.-H. railway motors, and two open cars, each 
equipped with two 15 horse power waterproof motors. 
The dynamo room at the power house is finished in oil 
and has a traveling crane of ten tons capacity, built in 
Tacoma, after designs by Mr. Livermore, engineer in 
charge of construction. Leaving the power house, the 
road runs one mile west through an immense cut, 17 
feet deep and 1,200 feet long, descending an 8 per cent 
grade 1,500 feet long, then turns to the south and 
west and runs several miles through a dense forest of 
immense fir trees until, after descending a horseshoe 
curve on a 6 per cent grade for half a mile, the country 
opens out to a beautiful prairie dotted with dwarf firs 
and scrub oaks and covered with flowers and vines. 
Crossing this prairie for a mile, the road suddenly 
plunges down into an immense canyon, following the 
contour of the side on afive per cent grade for over a 
mile, making a most beautiful and romantic ride. At 
many points it was necessary to blast a roadway out 
of the mountain side, and as the car glides along its 
narrow path, winding around the jutting points of 
rock, the tree-covered mountains above afford a strik- 
ing contrast to the dashing water a hundred feet 
below. The canyon ride is one never to be forgotten. 
Reaching the bottom of the canyon, the river is crossed 
on a trestle 300 feet long, and the road winds along its 
banks for a mile and a half, and at last abruptiy turn- 
ing a point, opens out onto Silver Beach and follows 
the shore of Puget Sound to the quaint old town of 
Steilacoom. 

The view here is magnificent. The car runs along 
only 20 feet above high water, giving the passengers a 
lovely view of the sound, with its deep blue waters 
shining like a mirror, its lovely islands, and in the 
background the grand, rugged summits of the Olympic 
mountains, always snow-covered and beautiful. Then 
up a 7 per cent grade into Steilacoom, the oldest town 
on Puget Sound, the early rendezvous of the Hudson 
Bay Company’s employes, and a place of refuge for the 
adventurous white settlers during Indian wars. The 
road runs through the center of the town on a fine 
graded avenue and reaches the water on Union Ave- 
nue, where the company has built a handsome depot 
and restaurant. This road leads all others in distance 
to which power is transmitted from station, the Steiia 
coom end being eleven miles from the power house. 
This is successfully accomplished by a complete system 
of feeders and by using the waters of the sound and of 
a creek for a ground return. The construction and 
equipment of this road was done under the sole super- 
vision of 8. B. Livermore, who has been an engineer of 
the railway department of the Thomson-Houston Elec- 
tric Company since March, 1889,—Street Railway 
Review. 





Cements, 

The following formulas have been devised by Eugene 

Dieterich : 
Cement of Pompeii, or Universal Cement. 

Dissolve 8 ounces of sugar in 24 ounces of water ina 
glass flask on a water bath, and to the thin sirup add 
2 ounces of slaked lime, keep the mixture at a tempera- 
ture of about 70-75° C. for three days, shaking fre- 
quently, then cool, and deeant the clear liquor, Di- 
lute 644 ounces of this liquor with as much water, and 
in the mixture steep 16 ounces of fine gelatine for three 
hours after heating to effect solution. Finaliy add to 
the mixture 144 ounces of glacial acetic aeid and 15 
grains of pure carbolic acid. 


Diamond Cement. 


Let these stand together for severa! hours, then heat 
to effect solution, and add 10 grains of carbolic acid to 
preserve the cement. 


Liquid Glue (Sydetikon). 

For this use 4 parts of the above mentioned sacchar- 
ated solution of lime and dissolve 6 parts of giue or 
gelatine in it as there directed. Then neutralize the 
lime with a third part of oxalic acid, and add carbolic 
acid, in the above mentioned proportion as a pre- 
servative. 

Cement for Porcelain, 

Twenty parts of white lead and 12 parts of pipeclay, 
carefully dried, are incorporated with 10 parts of boiled 
linseed oil, heated on a water bath. The cemented arti- 
cles are dried slowly ina warm place.—Pharm. Cen- 





trathalle and Amer. Jour. Phar. 
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COMBINED CYCLING AND BOATING MACHINE. 
Land and water have been traveled over by vehicles 
or devices wherein each was adapted to its special 
sphere. Seldom have land and water been laid under 
contribution by a single mechanical device. It re- 
mained for the genius of a citizen of Chicago to devise 
a machine for both use and pleasure, which should en- 
able his fellows to traverse with great speed either 
land or water, proceeding readily from one on to the 
other. This Mr. Thore J. Olsen has done by means of 
a combined trieyele and boat, or boats, so connected 
that they operate together most perfectly on 
either element, although it takes but a mo- 
ment to separate the boat from the trieyle. 

In the accompanying sketch the machine 
is shown ready for use. It consists of twin 
boats rigidly connected and a tricycle con- 
nected to said boats so ingeniously arranged 
that the machine is propelled and steered 
by the same mechanism. This machine has 
the most perfect stability in either element, 
is light, sightly, and attractive, producing 
the liveliest interest when exhibited on ac- 
count of its originality. In this device the 
traveler may carry his necessary baggage, 
tools, and hunting and fishing tackle, yet 
the whole device without load weighs but 
from 50 to 75 pounds, and while it is ar- 





ranged to carry but one person on land, 
its buoyancy is such that it will carry two 
and sustain three or more persons on the 
water. Thus the traveler, the pleasure seek- 
er and the military man will not be hin- 
dered from reaching each his destination 
on account of floods, washed-away bridges 
or no bridges or pontoons. This device has 
been patented and its capacity and popu- 
larity demonstrated during a part of the past season. 
Further particulars with reference to this improve- 
ment may obtained of Mr. T. J. Olsen, 427 W. 
Madison Street, Chicago. 

= —- «6+ a = 

AN APPARATUS TO CONSUME SEWER GAS. 

An improved means of conducting away the gas from 
privy vaults, with the design of also making it availa- 
ble for illuminating purposes, is shown in the accom- 
panying illustration, and forms the subject of a patent 
issued to Mr. Jacob Eckhardt, of No. 3913 Vest Avenue, 
St. Louia, Mo. The top of the vault is covered with 
a tight-fitting, somewhat triangular-shaped hood, 
through which the receiving tubes of the vault de- 
scend, by means of close joints, so that the volatile 
gas will not escape from the hood into the tubes. A| 
discharge pipe leads from the bottom of the vault to| 
the sewer, and from the apex of the hood a pipe leads | 
to an intermediate receiving chamber, from the top of 


be 


which a pipe is extended to a coil in 










a heating chamber, and thence to 2 
the bottom of a storage tank. Any | 

vapor mixed with the gas is design- 
ed to be condensed in and flow back 
from the intermediate chamber to 
the vault. A burner in the heat- 
ing chamber is connected by a pipe 
with the top of the storage tank, 
from which also extends a pipe for 
the supply of other burners, where 
the supply of gas from a system of 
connected vaults may be sufficient 





ECKHARDTS APPARATUS TO CONSUME SEWER GAS. 


to utilize it for Uluminating purposes. The coil-heat- 
ing burner may supplied with gas from other 
sources, if desired, and, the chamber being closed, an 
upward current is produced in the coil, while the gas 
is superheated so that it will not afterward deposit 
moisture. The apparatus is designed to be of especial 
value in getting rid of and rendering innoxious the 
very dangerous sewer gas, even where such gas cannot 
be turned to use. 


be 


— > <> ae 

Movs for casting iron can only be made in sand. 

Iron or other metallic moulds chill the iron and it does 

aot fill well. The great heat at which iron melts will 

burn any other material, or will stick so as to break 
the mould. 





| 






Scientific American. 


Alloys of Iron or Steel and Nickel, 

A process of manufacturing nickel steel has been 
recently patented by Mr. E. F. Wood, of the Home- 
stead Steel Works. The invention concerns, chiefly, 
the method of introducing the nickel into the presence 
‘of the melted iron or ‘steel and securing its jadmixture 
‘therewith, and it consists in effecting the reduction of 
|oxide of nickel in the presence of the fused iron or 
steel, either before or after the decarburization of the 
pig metal, by mixing the oxide of nickel with carbon 
and exhibiting the mixture to the metal fused or in 
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OLSEN’S CYCLING AND BOATING MACHINE. 


the process of fusion, so that the nickel ore may be 
reduced. The nickel oxide used may be any of the 
natural ores, or what is known as “artificial” nickel 
ore, which is preferable on account of the leanness of 
the natural ores, and generally analyzes about as fol- 
lows: Lron, 28°870; nickel, 48°230; phosphorus, 0°007; 
silica, 1900; sulphur, 0°264; copper, trace; oxygen and 
earthy matter, 25°729 per cent. 

The process of manufacture of this nickel steel differs 
only from the ordinary open hearth or Bessemer pro- 
cess in the manner of introducing the nickel, which is 
thus accomplished. The nickel addition is prepared 
by grinding or otherwise pulverizing the nickel oxide 
and then mixing it with powdered charcoal or coke in 
the proportions of about one part, by weight, of carbon 
with three parts, by weight, of pulverized nickel 
ore. Ifa lean natural ore is used, a smaller percent- 
age of carbonaceous matter will be required, and 
if the proportion of nickel in the material used is 
greater or less than before mentioned, the amount of 
carbonaceous matter should be correspondingly in- 
creased or diminished, the object of the carbon being 
| to effect the reduction of the oxide of nickel, the exact 


| proportions of carbon added being easily determined 


in practice. The nickel and carbon being intimately 
| mixed, are formed into a plastic mass, with a sufficient 
| quantity of some binding material, such as tar or sili- 
cate of soda, and this plastic material is formed into 
| small masses, preferably bricks, which are compressed 
into a solid condition. The purpose of this pressure is 
tocompact the materials, so that they can the more 
readily be kept immersed in the melted metal. It is 
preferable to previously dry the ore, so as to render 
the bricks more compact and to prevent the presence 
of water. The amount of oxide of nickel contained in 
these bricks can be readily determined by a previous 
analysis of the ore (natural or artificial) of which they 
are composed, and on the quantity of such bricks used 
with a given charge of metal will depend, of course, 
the percentage of nickel contained in the resulting 
product, which may vary in any desired degree, accord- 
ing to the character of the nickel iron or nickel steel to 
be manufactured, it being understood that an allow- 
ance should be made for the loss of about 10 per cent. 
of metallie nickel, which passes into the slag and is lost. 

The amount of this loss varies, however, somewhat 
with the different processes of iron or steel manufac- 
ture. 

The application of the process to the open hearth 
furnace is thus described: The open hearth furnace 
being suitably heated, a proper proportion of nickel- 
addition bricks is placed on the hearth, mixed with 
the charge of pig metal, which is so placed as to pre- 
vent the bricks rising to the surface of the metal as it 
melts, after which the open hearth process is carried 
onin the usual way, the decarburization of the pig 
metal and its subsequent recarburization, together 
with the addition of spiegeleisen or ferro-manganese, 
being conducted in the usual manner. The effect of 
introducing the nickel addition in the manner de- 
scribed is that the oxide of nickel is reduced in the 
presence of the melting or melted pig metal, and the 
metallie nickel thus produced becomes intimately 
mixed with the iron, while the earthy and foreign mat- 
ter of the nickel ore is melted and unites with the slag. 
The process applies also to the use of the nickel addi- 
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tion in the basic process of decarb pig metal 
without any other change than the addition of the 
nickel bricks, and it is found preferable in the basic 
process to add the bricks after the addition of the lime- 
stone and before charging the pig iron, so as to bring 
the nickel bricks into more intimate contact with the 
melting iron or steel. 

When used in connection with the Bessemer process 
it is preferable to introduce the nickel additions into 
the iron ladle as the molten pig metal is being charged 
into the converter, if the iron were hot enough at that 
stage of the process: but as this is usually 
not the case, it is better to introduce the 
nickel brick into the Bessemer converter 
befor the molten metal is charged, no other 
change in the conduct of the Bessemer pro- 
cess being required: or the nickel bricks 
may be added to the Bessemer metal in the 
steel ladle at the end of the process, the 
steel being blown hot enough to cause the 
complete fusion of the bricks, in which case 
the nickel ore will be at once converted into 
metallic nickel and mingled with the liquid 


steel. 
—_—_—_—2+ 0 


Water Power Electricity, 

The description by the Electrical World of 
the most powerful plant in this country for 
the transmission of electric power is inter- 
esting. The plant is now in course of con- 
struction for the San Antonio Electric Light 
and Power Company in the San Antonio 
canyon, in Southern California. There is a 
minimum flow of 1,300’ of water per minute, 
affording a head of about 400°. The water 
is brought to the power station through 
1,900’ of 30° and 600’ of 24" double riveted 
shee. iron pipe, which involves a loss of head by fric- 
tion of 12’, leaving 390 effective head or running 
pressure. The power station is provided with four 
double nozzled Pelton wheels 34" in diameter coupled 
direct to the armature shafts of as many Westing- 
house alternating current generators of 200 horse 
power each. 

The current generated will be carried on two No. 7 
bare copper wires down the canyon to a point where 
they diverge, one running to Pomona, 15 miles, and 
the other to San Bernardino, 28 miles, covering by the 
return circuit in the latter case a distance of 56 miles. 
By means of transformers, the potentials will be 
raised at the generating station to 10,000 volts, and 
the current carried at this pressure to sub-stations just 
outside the cities named, where, by means of step- 
down transformers, it will be reduced to about 1,000 
volts and then distributed for both light and power 
purposes. 

Se an 
A NOVEL DESIGN FOR A BADGE. 

The badge design shown in the illustration, haying 
an interior representation of a globe surrounded by a 
series of women’s heads, has been patented by Mr. W. B. 
Munger, of 21 North 
Fifteenth Street, Har- 
risburg, Pa. The orna- 
mentation forms a re- 
bus, enigmatically ex- 
pressing ‘‘World’s 
Fair,” while an eagle 
surmounts the body of 
the badge. 
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Luminosity of Vacuum 
Tubes, 

In the course of a dis- 
cussion before the Brit- 
ish Association on a pa- 
per by Prof. Schuster 
on “Primary and Sec- 
ondary Cells,” Mr. 
Crookes stated that if 
a long vacuum tube 
containing oxygen ex- 
hausted to a point giving the greatest luminosity is 
held somewhere near a plate connected with one of the 
terminals of a high tension coil it becomes very lumin- 
ous, If the tube has been lighted and put in a cool, 
dark place, and thereafter held near a coil, it remains 
dark, and no amount of placing it near the coil will 
make it luminous. If the tube is rubbed, it suddenly 
flashes into luminosity, and remains so; but if laid 
down in a dark room for an hour, it becomes non-sensi- 
tive again. It seemed to him that the gas inside the 
tube requires to be put in a state of disassociation. 
Prof. H. Von Helmholtz, who was one of the lions of 
the meeting, said he believed that in these vacuum 
tubes, if there is a little stratum of gas adhering to the 
surface there are always molecules, which can be 
separated into positive and negative. There is really 
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a measurable stratum of air adhering to the interior 
of the glass tubes. If a rarefied vacuum is made, the 
greater part of that air goes away; but there are 
always traces of gas left, even in the vacuum of a 
glass tube which is completely melted. 
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Wonders of Natural Gas. 
The Pittsburg Dispatch says: Pittsburg is again a 
great gas city. Never since the early days of natural 
gus has this precious fuel been so abundant. The 


Scientific American. 


AN IMPROVED MECHANICAL MOVEMENT. 

The form of mechanical construction shown in the 
illustration is more especially designed to facilitate 
_the conversion of reciprocating into rotary motion, at 
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Brown or White Segar. 

A question that will certainly open up considerable 
discussion in the future in the manufacture of beet 
| sugar in the United States is, to knowif all processes 





prediction by the Dispatch at the discovery of the | the same time avoiding all dead center positions. The | for the manufacture of white crystallized sugar at the 
Pinhook field that there was an abundance of gas for improvement has been patented by Mr. Peter A. Bou- | factory are to be abandoned in face of the well organized 
| chet, of Merced, California. It will be seen that one of | syndicate of the American Sugar Refining Company, 
the shafts carries at its inner end a socket or sleeve in 


ten years has more than been fulfilled. With the ad- 
ditional discovery of the new field at Elizabeth, gas 
experts claim the outlook was never brighter. The 
Philadelphia Company, it is said, is even reaching 
out for contracts from manufacturers, a thing it has 
not done for several years. 

The men best posted claim there will be more gas in 
Pittsburg this winter than anytime since the palmy 
days of the Murrysville and Grapeville fields. Though 
yas is again plentiful, the value of it is thoroughly un- 
derstood. The prices now paid are the greatest ever 
known in the history of the business. The famous 
Snee well bas been purchased by the Carnegie Steel 
Company, Limited. The exact amount paid by the 
company for this territory is not known, but the price 
asked by Mr. Snee for his famous well and the lease of 
3,500 acres of land was $150,000. 

The far-famed Hess well, which was the first discoy- 
ered in the great Pinhook field, is now practically sup- 
plying all the Philadelphia Company’s lines. From 
this one well is drawn the supply for the Brilliant 
and Herron Hill pumping stations and all the towns 
along the Allegheny River from Tarentum to Pitts- 
burg. Notwithstanding this tremendous strain, it is 
claimed 20 per cent. of the gas is blowing off at the well. 
It is like the early days of natural gas, when the pres- 
sures were so high it was impossible to hold the full 
volume in the lines. A remarkable fact in regard to 
the Pinhook wells is that they have been constantly 
increasing in pressure since they were first drilled. 
This is especially true of the Pinhook wells that have 
been drilled near Milltown. They now gauge double 
what they did when completed. 

The Hess well is now acknowledged the largest gas 
well and greatest volume well that has ever been 
struck in any field. Thisis proved by the fact that it 
supplies nearly all the Philadelphia Company’s lines. 
The well is actually doing more than any six wells the 
Philadelphia Company ever had in either the Murrys- 
ville or Grapeville fields were ever able'to do. At six 
o'clock on the evening of August 5 there was a line 
pressure of 987 pounds at the well. 

The Philadelphia Company has never had a line 
pressure equal to this since the days when the Murrys- 
ville and Grapeville fields were at their height. 

The drill has proved the enormous extent of the 





BOUCHET’S MECHANICAL MOVEMENT. 
which slides a bar pivotally connected with the| 


another shaft turning in suitable bearings. The cen- | 
ters of the shafts are eccentric to each other, and the | 
wrist pin is connected by a link or pitman with a| 


treadle, the operating of which turns both shafts. 
—_ ++» —___—___ - 
BREVICEPS MOSSAMBICUS. | 


The picture of these strange creatures reminds one | 
at first glance of rubber balls or stuffed pancakes. 
Their greatest length is 14¢ inches, and their color is a| 
dirty brown on top—sometimes spotted with black-~ 
and white underneath, a black band running down 
from each eye, and the center of the throat being 
black. On the tarsi of the hind legs there is a hard, 
sharp-edged callus, an instrument which is probably 
used by this slow creature, whose only means of loco- 





Pinhook field, though it has as yet set no limit to its 
richness. It is from 15 to 20 miles long, and no one | 
yet knows how wide. With this field and the one at, 
Elizabeth at the big Snee well, it shows more gas in 
sight for Pittsburg from these 
two new fields than ever before. 

Though the Philadelphia Com- 
pany was unable to come to 
terms with Mr. Snee, it pur- 
chased a farm in fee simple close 
to the Carnegie lease. One por- 
tion lies so close to the Snee well 
that the company is now putting 
up a rig within 125 feet of the 
great gasser. The supply al- 
ready assured in’ Pinhook, with 
what is expected there, puts 
not only this company, but the 
People’s Company, in as good 
condition as ever. 





The Fastest Bicycling, 

John 8. Johnson, of Minnea- 
polis, on September 22, rode a 
mile on a kite-shaped mile track, 
at Independence, Mo., in 1 min- 
ute 56% seconds. Experienced 
timers and judges are said to 
have taken the record, to avoid 
possibility of error. Two horses 
hitched to sulkies used to en- 
courage the trotters in their 
work were selected to make the 
pace, one going to the half mile, 
while the other accompanied 
the wheelman over the latter 
part of the journey. Johnson 
set a record-breaking clip from 
the start, covering the first quar- 
ter in 2946 seconds. The half 
was reached in 58% seconds, and 
here the tired horse pulled out. 
A fresh one came in front of the 
plucky rider. The three-quarter 
pole was reached in 1:284%. It hardly seemed possible 
that the wheelman could keep up such a clip, but 
he never faltered, and finished the mile within two 
feet of the runner’s sulky in the wonderful time of 
1:56}. This performance gives Johnson all the world’s 
records from a quarter of a mile to a mile, and demon- 
strates his superiority as a short distance rider. 





motion is crawling, to dig up termites, on which it is 
supposed to live. The smallness of its mouth, the 
shape and length of its tongue, the lack of teeth, etc., 
also seem to indicate that this is the nature of its food. | 











BREVICEPS MOSSAMBICUS.—(Natural size.) 


which evidently has greater facility for the refining of 
sugar than would be possible in an ordinary beet-sugar 
factory. 

Even in the present early stages of the industry 
opinions appear to be very much divided. Some of the 
factories make a white crystallized sugar testing 99", 
while others prefer confining their efforts to raw sugar 
manufacture and to sell their product to refiners who 
are willing to contract in advance for all sugar made. 
From want of space we are not able to enter into the 
question in detail. It is interesting, however, to call 
attention to a successful process of manufacturing 
white crystallized sugar at a low cost, and for which 
the machinery required costs but a few thousand dol- 
lars. A cleare is made with the sirup from multiple 
effect. This is concentrated to 36° B. at a temperature 
of 104° F. The cleare thus obtained is, in reality, a 
supersaturated sirup. The green sirup from masse 
cuite is swung out in centrifugals; 10 per cent of the 
cleare above described is then added, during which 
time the outer surface of the centrifugal drum is heated 
with exhaust steam. The sirups running from cen- 
trifugals during this operation are subsequently mixed 
with sirups entering vacuum pan. Special steam in- 
jectors complete the sugar washing, and it is said that 
about 64 pounds white crystals, testing 99°, may be ex- 





| tracted from 100 pounds masse cuite.* 


It is interesting to compare this process with that of 


wrist pin of a crank arm attached to the end of | raw sugar extraction, considered on a hasis of dollars 


and cents. For example, we may suppose that beets 
worked averaged 13 percent sugar. By American pro 
cesses there may be extracted per ton of beets 150 
pounds brown sugar, testing at least 88°, and worth 2°6 
cents per pound, and 50 pounds of a second grade 
brown, which would have a ready mwarketin New York 
at 2°3 cents per pound. The total value of these raw 
sugars would be about $5.05. On the other hand, by 
the process above described, from one ton of beets there 
could be extracted 129 pounds of high grade white cry 
stallized sugar, testing 99°. At present market prices 
this would bring over 4 cents per pound, to which 
must be added 21 pounds of a lower grade sugar that 
would have a steady market at 2°3 cents per pound, In 
this case the total value would not be less thap $5. 
per pound. Thus there remains a difference of 55 
cents in favor of the process under consideration. For 
a cimpaign of 20,000 tons there would be a profit of 
$11,000. Just within what limits this figure is correct 
remains to be determined by practical experience. 
Whatever may be the results 
obtained, the experiment is 
worth trying. We shall be 
pleased to publish any practical 
data on this point that may be 
sent to us. 

By adopting above method of 
manufacture there need be no 
cause for Northern sugar makers 
to envy Southern sugar manu- 
facturers, who get a bounty upon 
sugar of 80 per cent test and of 
quality that may enter into im- 
mediate consumption.—Ep. 
Sugar Beet, 
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Reports from the Great Fair, 


The list of British exhibitors 
in the industrial section, accord 
ing to advices from Great Brit 
ain, already numbers fully 5,000. 
The best exhibits will be those 
of pottery and dry goods. 

The bonds bear 6 per cent in- 
terest, dated November 1, 1892, 
payable on or before January 
1, 1894. They will be issued in 
denominations of $100, $500, 
$1,000, and $5,000. An estimate 
in the prospectus set forth that 
the probable receipts of the ex- 
position would be $34,500,000 and 
the disbursements $21, 250,000. 

The attendance of visitors is 
increasing. On arecent Sunday 
15,000 persons passed through 
the turnstile. During the week 
the average daily attendance 
was 3,000. The officials regard 


The home of this frog, of whose habits we know no-| these figures as a convincing argument in favor of 


thing, {is the island of Mozambique and the adjacent | keeping the exposition open Sunday. 
visitors to the park on Sunday are laboring men and 


The accompanying engraving is taken by the J//us- | their families. 


mainland. , 


trirte Zeitung from the seventh volume of Brehm’s 
“'Thierleben,” which has lately been completely re- 
vised by Dr. Boettger q 





Most of the 


* Masse cuite ia 8 to 10 per cent the weight of beets worked, which cor 


responds to 200 pounds per ton. 


























































































228 


Magnetic Particles from Auriferous Ores.* 
BY MR. WALTER B. BASSETT. 

The demagnetizing of ores containing magnet- 
ite or magnetic pyrites has received considera- 
bly more attention in America than it has in Eng- 
land, and atthe present moment there exist several 
methods of magnetic extraction in the former country 
which have attained more or less success in the treat- 
ment of granular magnetic ores. The great difficulty | 














Scientific American. 


that the cost of the most modern of the cyanide or 
chlorination systems, with the most favorable ad- 
juncts, cannot be brought below £1 per ton of ore 
treated, while many others cost a good deal more. 
With electro-magnets the cost of treatment when 
water power is procurable is estimated at Is. 6d. per 
ton, made up as follows: Attendant at turbines and 
dynamo, is. per hour, or 3d. per ton ; attendant to 
feed sand to machine by means of a centrifugal pump, 
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Recent Decisions Kelating to Patents. 
ISSUE OF LETTERS. 

The issuance of a patent to two persons, as joint in- 
ventors, constitutes prima facie proof that the inven- 
tion was joint. 1. 

Under Rev. St. § 4,896, which provides that, if an in- 
ventor dies before a patent is granted him, the right 
‘of applying for and obtaining a patent shall vest in 
his personal representatives, a patent issued to an in- 





which lies in the way of devising a satisfactory pro-| 1s. per hour, or 8d. per ton ; attendant to remove the | ventor after his death, he having died after making 


ceas for treating these ores is the fact that, unless the 
particles are thoroughly disseminated, the magneto: 
grains, while attaching themselves to the magnets, are 
apt to inclose certain of the non-magnetic granules 
with them, and to carry them into the portion of the 
apparatus destined for the magnetic grains alone. 
This difficulty is more acutely felt when treating mag- 
netic pyrites or other ores possessed with only a feeble 
magnetic force, as the stream of magnetic particles 
must then be directed so close to the magnets that, 
unless the opposing forces are nicely balanced, there 
is great probability of error occurring. When the 
grains vary largely in size it is preferable to sereen the 
ores before subjecting them to a magnetizing process, 
as it is obvious that extremely fine grains of matter are 
far less susceptible to the action of any force when act- 
ing through a medium, such as air or water, than are 
grains of a larger size. It therefore follows that an 
apparatus that is perfectly capable of refining an ore, 
the grains of which are of fairly uniform size, will fail 
to do so at one operation when there is a large dis- 
crepancy in the size of the particles to be treated. 
Experiments have been made on zine slimes from a 
mine in the Pyrenees, where some difficulty was ex- 
perienced, owing to the quantity of magnetite present, | 
In this case a successful treatment was effected by a 
dry process, but inasmuch as this involved drying the 
ores before demagnetizing them, an extra expense had 





refined products, Is. per hour, or 3d. per ton; depre- 
ciation of plant, repairs, renewals, balance of trade, 
charges and expenses, taken at 9d. per ton. Making 
a total of Is. 6d. per ton, a very small item when 
compared with the 20s. per ton of a direct chemical 
process; while the fact that pure magnetite is ob- 
tained as a by-product should not be overlooked, 
when it is remembered that no better ore for the 
manufacture of steel exists than magnetite. 


- 


A National Gallery of History and Art, 

Franklin W. Smith, of Boston, is the originator 
and promoter of a scheme which contemplates the 
erection of a national gallery of history and art in the 
city of Washington. The American people are in 
oceanic separation from all the remains of an older 
civilization, and notwithstanding the present facilities 
for transatlantic travel, there are many who, either 
from lack of time or money, must forego the culture 
and pleasure of a European trip, to say nothing of its 
educational advantages. By such people, the present 
scheme should be hailed with delight. In brief, the 
plan is as follows: To erect in Washington, D. C., in 
some commanding position, a range of galleries one 
story in height, terraced upon a hillside. The design 
prepared by Mr. James Renwick and Mr, Smith calls 
for eight historical galleries, viz., Egyptian, Assyrian, 
Greek, Roman, Byzantine, Medieval, Saracenic, and 





application for such patent, is void. 2 
REISSUE OF LETTERS. 


A reissue whose purpose is to enlarge the claims of 
the original, to be valid, must be for the same inven- 
tion, and must show due diligence in discovering the 
mistake in the original, the lapse of two years being 
ordinarily taken as an abandonment of the new mat- 
|ter to the public. 3 
| The claim of the original Topliff and Ely patent, No. 
| 122,079, was for ‘‘separate rock rods, secured directly 
to the front and rear axles, to cause both ends of each 
spring to yield simultaneously.” April 9, 1872, it was 
reissued, so as to claim “‘separate connecting rods se- 
cured directly to the hind axle and front bolster,” ete. 
Held, that the reissue was valid, being allowed within 
four months, for the correction of a mistake which 
was obvious, since attaching the connecting rod to the 
front axle would prevent the axle being turned. 4 

The second reissue of this patent, granted March 28, 
| 1876, is valid, as it is for the same invention, though 
| the claim includes the side springs, and was applied 
for within two months from the first reissue, and be- 
fore any rights of third persons had attached. 5. 

PATENTABILITY—OPERATIVE DEVICE. 


Letters patent No, 386,043, issued February 9, 1886, 
to Percival Everett, claims: “A weighing machine, 
‘having an aperture for receiving a coin, 4 weighted 








hitherto been incurred. But the resultsof experiments East Indian, these to be ranged below American gal- | lever, a dial, and index hand, and intermediate me- 
have led the writer to believe that a slightly modified | leries for illustration of the history and portraiture of chanism connected with the same, and whereby the 
machine, constructed on this principle, will be able to|the United States, the group to be ultimately sur-| coin, when deposited in the receiver, shall operate the 


| 


cope with the slimes as they come from the grinding | 
mills, without having to previously dry them. In the} 


case of a sample of magnetic pyrites containing nickel-| beauty upon a hill top overlooking the Danube, a_ 
iferous ores the magnetic power possessed by the pyrites | proud manifestation of the artistic inspiration and | 


was 4o feeble that a stream of particles descending | 


mounted by a memorial parthenonic temple, an Ameri- 
can Walhalla, such as stands to-day in grandeur and 


patriotism of the Bavarian people. Itis proposed that 


lever, and cause the hand to indicate the weight of 
the person or body being weighed.” Held, that the 
claim is for the machine as a whole, having the parts 
mentioned, and as the patent refers to all parts neces- 
sary to make it complete and operative, the claim is to 


| 


through water within one-half inch of a powerful | the galleries shall inclose small parks in which con-| be read with reference to such known and described 


magnet was not deflected appreciably, and in order to| 


effect a magnetic separation the particles had to pass 

within one-eighth inch of the poles of the magnets. 

For ores of this class it is doubtful whether an CCO- | 
nomical magnetic separation can be effected, as with | 
such a limited area open to the passage of the grains, 
as would necessarily be the case, the plant would have 

to be of very large size to treat ores in quantity. The 

simplest problem by far is the treatment of the so-called 

iron sands, found in many countries extending for 

miles along the seashore. These sands, with the excep- 
tion of portions where gravel is interspersed, have the 

grains of fairly uniform size, and, for the most part, 

with the rough edges rounded off by the action of the 

water. The grains of these sands, possessing a specific 

gravity of 5, will readily sink through water, and the 

separation of the magnetic from the non-magnetic 

grains can be easily effected through this medium. 

A great deal of difficulty has been felt in many auri- 
ferous districts in dealing with the ores for gold 
extraction by processes dependent on the action of 
specific gravity, owing to the fact that the specific 
gravity of magnetite is so high as to cause it to remain 
with the gold after the washing process has been per- 
formed. Many sea beaches in New Zealand and Cali- 
fornia are composed of alternate layers of magnetite 
and quartz sand, and after a period of heavy gales, 
when the surf has subjected the sands to a continual 
washing, the layers of magnetite and gold are found 
io be almost free from quartz sand, and the line of de- 
markation between the light colored sand deposited in 
fine weather and the black sand before mentioned is 
very plainly seen. It is at this time that the “‘ beach 
comber,” as the alluvial gold miner of the sea beaches 
is called, reaps his richest harvests. With his beach 
box, which is a combination of amalgamated copper 
plates and riffles worked with a stream of water, he 
washes the sands of his claim over and over again, and 
rarely finds that gold is absent from them. 

It is from these sands, when properly treated by a 
demagnetizing process, that the largest amount of 
gold may be obtained. Working on this principle the 
magnetite once and for all will be properly separated 
from the goid, and unless further deposits of gold are 
washed up from beyond low water, as some miners be- 
lieve, the whole of the sands may have all the gold 
contained therein extracted at a low cost and without 
the possibility of error. In many cases chemical pro- 
ceases can be substituted for the amalgamation and 
washing processes, but the problem as regards these 
may be summed up in a very few words as follows: 
Will the amount of gold obtained be from \ ounce to 
l ounce per ton? If not, these processes may be dia- 
missed without further thought, as the writer believes 








* Abstract of paper read before the Federated Inetitation of Mining 
Enaiveers, September 7, 10g. 


structions of the above named types can be erected in 


_ parts, and therefore covers an operative machine. 6. 
NOVELTY. 


full size. The galleries are to be filled with mural | 
paintings illustrating the history of the people to| Letters patent No. 386,458, to Vincent L. Elbert, 
which it is devoted. That Mr. Smith is not a vision- | fo, an improvement in an apparatus for manufactur- 
ary enthusiast is shown by the ‘“‘ Pompeia,” the match- ing water gas, describe, in claim 1, the combination 
less restoration of the house of Pansa at Pompeii de- | o¢ a combustion chamber, a superheater chamber, an 
signed and built by Mr. Smith at Saratoga Springs, ‘arch located between the two, and provided with a 
N. Y.,* and in the Villa Zorayda, his winter home Op- | series of legs forming separate passages leading from 
posite the Ponce de Leon, in St. Augustine, Florida, @ the combustion chamber to the superheater chamber, 


magnificent replica of parts of the Alhambra. 

The expense of a construction of this kind, though 
large, would by no means be as great as might be ex- 
pected from the ground plan. A conservative esti- 
mate places the cost of the galleries at $5,000,000, or 
$10,000,000 for the entire buildings. The following ex- 
tract from the prospectus will give an idea of the pro- 
posed plan of construction: 

“The simple form and uniform construction of the 
buildings are advantageous for economy in construc- 
tion. The material proposed is economical to an ex- 
traordinary degree, compared with the imposing gov- 
ernmental and other constructions of the present time. 
It is a sand and Portland cement concrete, such as 
was used in the construction of the hotel Casa Monica, 
in St. Augustine (there with a small fraction of 
‘coquina’ or shell); and especially as used in the 
Pompeia at Saratoga Springs, on the exterior wall, for 
the pavement and in the interior for columns. It has 
been employed sufficiently to demonstrate its great 
solidity and strength, its increasing hardness beyond 
any natural stone, its resistance to cold at 16 degrees 
below zero, its capability to receive any required tint 
in color, and its cheapness against brickwork. This 
use of concrete has lately been familiar in cities for 
pavements which are exposed to the most severe action 
of frost. In its adoption we are returning not only to 
the examples of the ancients, but of modern Europe, 
where dwellings, bridges, and aqueducts are entirely 
built thereof.” 

The educational value of an institution of this kind 
is unquestionable—the architecture, archeology and 
the home life of the nations of antiquity and the mid- 
die ages will be brought forward in a wonderfully 
realistic manner. The gain would be great from an 
esthetic point of view and the establishment of an 
institution of this kind would appeal particularly to 
the traveled and the cultured. The field is open to 
America to eliminate by reproduction from all the 
gathered material of the ages precisely what is wanted 
for agrand representation of the past and the present, 
and in its advocacy the enlightened press of this coun- 
try has a cause worthy of its moral power, and in its 
aid wealth for its noblest use. The offices of the Pro- 
paganda for the National Gallery are located at 1419 
F Street, Washington, D. C. 





* Lilustrated and described in SuUrPLEMENT, No. 775. 


and a series of oil pipes opening through the outer wall 

‘of the cupola into the separate passages between the 
legs of the arch, substantially as described. Held, 
that this claim is void for want of novelty, in view of 
the prior state of the art, as shown by patents 253, 120, 
257,100, and 263,984, issued to Theodore G. Springer, 
January 31, April 25, and September 5, 1882, respect- 
ively, and by the “‘ Jumbo cupola” used by the West 
Side Works, at Chicago, from 1888 to 1888. 7. 

The first two claims of letters patent 345,186, issued 
July 6, 1886, to David F. Stauffer, for apparatus for 
treating unbaked bretzels, containing as elements the 
generator, the perforated pipe leading from near the 
bottom of the generator, a perforated spray pipe, and a 
casing located over the carrier, all of which elements, 
each operating in the same way and for analogous 
purposes, being shown in prior patents, and no new 
or better results being obtained, are void for want of 
novelty. 8. 

Letters patent No. 323,162, issued July 28, 1885, to 
Emmit G. Latta, covering, in claims 2 and 8, a pedal 
bar coated with rubber, longitudinally grooved, so as 
to furnish two bearing surfaces on opposite sides of 
the groove, show no novelty over the English patents 
to Harrison (July, 1877) and to Jackson (January, 
1876). 9. 

1. Page Woven Wire Fence Co. v. Land, 49 Federal, 
936. 

2. Dela Vergne Ref. Mfg. Co. v. Featherstone, 49 
Federal, 916. 

8 Topliff v. Topliff, 12 Supreme Court, 825. 

4 Topliff vo. Topliff, 12 Supreme Court, 825. 

5. Topliff o. Topliff, 12 Supreme Court, 825. 

6. Am. Auto. Weighing Mach. Co. v. Blauvelt, 30 
Federal, 213. 

7. Ellbert v. St. Paul Gas Light Co., 50 Federal, 205. 

& Stauffer vr. Spangler. 50 Federal, 84. 

9. Pope Mfg. Co. v. Gormully & Jeffery Mfg. Co., 12 
Supreme Court, 637. 


THE idea of using beet juices in steam boilers in- 
stead of water has again attracted some attention in 
Belgium. The juices are heated to 48° F., at which 
temperature there is no danger of sugar inversion. 
Steam obtained is used in regular way about the fac- 


i 








tory. The thickened juice is subsequently reduced to 
a sirup in triple effect. 
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PLACES VISITED BY COLUMBUS IN THE WEST 
INDIES. 

The apparently exhaustive investigations which 
have been prosecuted within a few years past into all 
the details connected with the discovery of America 
by Christopher Columbus still leave much to be de- 
sired in the way of full and accurate information, such 
as is now everywhere sought, as we approach the four 
hundredth anniversary of that momentous event. 
There is no question, however, of the identification of 
the localities shown in our first page pictures, and 
their close association with the name and the do- 
ings of Columbus in al] his voyages, which has made 
them memorable from that day to this. The pictures 
are from sketches drawn by our artist during a visit 
made a few years ago to these interesting iocalities, 
and offer a striking contrast to the scene which pre- 
sented itself to the Spaniards on their first landing— 
their eyes meeting pictures of a wild luxuriance of 
tropical vegetation and dense populations in almost 
childlike helplessness, while the landmarks they left 
have to-day a medieval appearance and a worn-out 
aspect suggestive rather of ancient than of modern 
history. 

Four of the pictures are of Santo Domingo scenes, 
including the old fort, the ruins of the house built by 
Diego Columbus, and the cathedral where it is certain 
the body of Columbus long rested, and where it is 
claimed the remains now are. The city is on the right 
bank of the Ozama River, at its mouth, looking south- 
ward toward the Caribbean Sea. Itis the oldest ex- 
isting city founded by white men in the new world and 
was originally called New Isabella. Its population is 
at present about 6,000, and the ancient houses, such 
as are still standing, are remarkable for their solidity. 
Baracoa, where Columbus first landed in Cuba, and of 
which two views are given, is on the north side of the 
island, near its eastern end. The harbor is small but 
deep, and back of the town are high, craggy mountains 
of curious shape, the highest of which is called the 
Anvil of Baracoa. The houses are built of adobe, and 
the place is the center of a large fruit trade with the 
United States. 

Columbus discovered the island of St. Domingo, or 
Hayti, on his first voyage. Exactly what land he first 
sighted in the early morning of the 12th of October, 
1492, or about midnight between the 1ith and 12th of 
October, has been a matter of a great deal of discus- 
sion. Five different islands are claimed as the locality 
of the first landing—Grand Turk, Mariguana, Watling, 
Cat, Samana—and in regard to none of them is the 
proof absolutely complete. On the third day, however, 
October 14, he lifted anchor, and for ten days sailed 
among the smaller islands of the archipelago. The 
Cuban coast was first struck on October 28, and then 
that of Hayti, on the northern side of which the ship 
of Columbus was wrecked, and out of her timbers was 
built a fort called La Navidad, where some forty of his 
men were left. With the rest of his company and the 
two smaller vesscss the return voyage to Spain was 
commenced on January 4, 1493, Palos being reached 
March 15. The enthusiastic reception that was accorded 
him by the court and the people, the high-sounding 
titles with which he was honored, and the great excite- 
ment which his discovery aroused in all parts of 
Europe are familar to all, though it requires no little 
study and discrimination to understand just how the 
reports spread abroad about the new-found world pre- 
sented themselves to different investigators. 

The second voyage was commenced on September 
25, 1493, when seventeen vessels, having on board some 
twelve hundred souls, set sail from Cadiz, Columbus 
this time being accompanied by his brother Diego and 
a number of persons of some distinction. On Novem- 
ber 22, when La Navidad was again reached, it was 
found that the fort had been burned and the colony 
dispersed. A new settlement was at once begun, ex- 
peditions were sent inland to find gold, desultory min- 
ing operations were commenced, and twelve of the 
ships were sent home with captive Indians and pro- 
ducts of the soil, Columbus himself continuing his ex- 
plorations with three caravels, and discovering the 
island of Jamaica. At this time he supposed that 
Cuba was a part of the mainland of Asia, and forced 
his men tosign a paper to that effect. The government 
of Columbus over the new territories was unfortunate 
in many respects, and the adventurers who constituted 
the larger portion of the Spanish colonists were very 
turbulent, seeking mainly to find gold, and treating 
the natives with great harshness. Many charges 
against the management of Columbus were made to the 
home government, and he returned to Spain to answer 
them in June, 1496. He was received kindly at court, 
and, although enthusiasm in the new lands was de- 
clining, public funds were readily provided for another 
venture. 

Columbus sailed from San Lucas, on his third voy- 
age, May 30, 1498. He discovered Trinidad July 31, 
and skirted the northern coast of South America a 
short distance near the mouth of the Orinoco, thence 
returning to Hayti, when he found his colonists had 
established a fortified post and founded the town of 
Santo Domingo, his brother Bartholomew ruling there 
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in his absence, and being succeeded by another) we assist the discharge by means of a fiame, then we 
brother, Diego. Detractors at home continuing to may begin with electricity of a very low potential, 


criticise Columbus, Francisco de Bobadilla was sent | 
out to supersede him, arriving at Santo Domingo 
August 23, 1500, when Columbus and his brother were 
arrested and sent back to Spain in irons. This degra- 
dation caused a tide of feeling in his favor again, and 
a fourth expedition was readily provided for, although 


it was determined that Columbus should not again | 


assume the government of the islands. 

Columbus sailed from Cadiz on his fourth and last 
voyage, May 9, 1502, with four vessels, arriving at San 
Domingo June 29. On July 14 he sailed westward to 
find, as he supposed, the richer portions of India, nam- 
ing many places which have been since renamed, and 
making a landing, August 14, on the coast of Hon- 
duras, thence following the coast down to Costa Rica, 
Columbus being ill in bed a great deal of the time. 
The natives here wore gold plate on their necks, and 
from a town called by the natives Veragua the de- 
scendants of Columbus years after borrowed the ducal 
title of his line. Columbus traced the Gulf side of the 
Panama Isthmus, little thinking how narrow a stretch 
of land separated him from the great ocean which 
lay just ahead of him before the real India was to be 
reached, of which he thought he had found a portion. 
There being indications of gold, from the articles made 
of the precious metal found in the possession of the 
natives, Columbus attempted to found two colonies 
on this coast—efforts which had to be abandoned on 
account of quarrels which arose with the natives—and 
on May 31, 1508, he sailed northward to Cuba and 
thence to Jamaica, where he beached his old and un- 
seaworthy vessels in the harbor of St. Anne’s Bay, in a 
small inlet still called Don Christopher’s Cove. A year 
of disappointment, grief, and want followed, Colum 
bus clinging to his wrecked vessels, and his crew 
mutinying and roving about the island. His needs 
were tardily supplied, but finally vessels were sent for 
him and his companions, and they were brought to 
Santo Domingo, where Columbus remained until his 
final departure for Spain, September 12, 1504. He 
reached San Lucas on November 7, lay ill for a time at 
Seville, and was received at court with but scant cour- 
tesy in May, 1505. While still hoping for a further 
commission to explore and govern new colonies in the 
seas over which he had four times sailed, the infirmi- 
ties of age and the hardships he had endured brought 
him to his end on the 20th day of May, 1506, aged 70 
or 71 years, the best authorities differing to this extent. 

Diego Columbus, the ruins of whose house are shown 
in one of the views, succeeded to the governorship of 
the island in 1508, and his house was so strongly built 
that complaints were made that he was constructing 
a fortress, with the intention of declaring himself inde- 
pendent of the authority of Spain. 

After the death of Columbus, at Valladolid, his re- 
mains were transferred to the Carthusian monastery of 
Las Cuevas, Seville, but they were exhumed not later 
than 1541, and taken to San Domingo, where they were 
interred in the cathedral, shown in one of the views. 
It was the wish of Columbus to be buried in this island, 
but the cathedral was not completed till 1540. In 1795 
the town came into possession of the French, and the 
descendants of Columbus had permission to remove 
the relics to Havana, for interment in the cathedral 
there. The vault was somewhat hurriedly opened, 
however, and, although the after ceremonies were con- 
ducted with great state and ceremony, it is claimed 
that the remains thus transferred were those of Diego, 
the son, while the genuine remains of Columbus were 
left undisturbed in the cathedral at San Domingo. The 
matter has been the subject of a great deal of contro- 
versy, but cannot be said to have been satisfactorily 


settled. 


<a. 
— 


The Electrification of Steam Jets, 

In December, 1890, Mr. Shelford Bidwell exhibited 
some striking experiments before the Physical Society 
on the electrification of steam jets. The image of ajet 
was thrown upon the screen, and was seen to be practi- 
cally transparent. Upon the jet being electrified, how- 
ever, the image became immediately dark and derise. 
Mr. Shelford Bidwell stated that he had examined the 
absorption spectrum of the jet, and that when unelec- 
trified there was very little action, but that electrifica- 
tion caused a total disappearance of the violet. He con- 
cluded that the observed effects were due to electrifica- 
tion increasing the size of the water particles contained 
in the steam jet. In a paper read before the Royal 
Society in March last, Mr. John Aitken traverses this 
conelusion, and enumerates a large number of facts 
tending to show that the dense form of condensation is 
not due to an increase in the size of the drops, but toan 
increase in their number accompanied by a diminution 
in their size. Lord Rayleigh’s experiment showing 
that it is only very feeble electrifications which 
cause water drops to coalesce, while strong electrifica- 
tions have the diametrically opposite effect, is also 
cited in support of the author’s contention. Mr. Aitken 
remarks that it has been generally stated that the 
effect of the electrification is sudden and marked. If, 
however, the discharging point is extremely fine, or if 


—_ 
or] 





and the increase in the density of the jet may be 
made to begin by almost imperceptible degrees. 


_ 





Notes on Color, 

The colors of the spectrum are arranged in a partic- 
ular order, and this is found to be in the order of their 
wave length. Most of us at some time or other have 
been on the sea, or by the sea, and have noticed the 
waves rolling, one after the other, sometimes in quick 
succession, with only a few feet between the highest 
points of their consecutive crests, in other cases many 
yards between. Thus, as we note the quick and short 
waves, the length of the wave being taken as an imagi- 
nary straight line measured from crest to crest, and 
slow and long waves on the sea, so we find with light 
long and short waves; but it must not be supposed for 
one moment that the length of the waves of light are 
anything like the length of the waves of the sea. We 
have here to do with waves of almost infinitesimal 
length, yet these minute wave lengths have been ac- 
curately measured, and the resulis are expressed in 
“tenth metrets,” or ten millionths of a millimeter, 


1 
which is sometimes expressed as ———- meters, or as “4. 
10'° 


A millimeter is about one twenty-fifth part of an 
inch. In the spectrum the colors are arranged in the 
order of their wave length, beginning with the long 
waves of red, and passing gradually to the short waves 
of the violet. Unfortunately we find one defect conse- 
quent on the use of a glass prism, and that is that it 
compresses the space occupied by the longer wave 
lengths and unduly elongates that occupied by the 
shorter. To avoid this defect it has been customary 
to use, instead of the prism of the spectroscope, a 
diffraction grating, which is a sheet of glass or metal 
ruled with an exceeding great number of fine parallel 
equidistant lines; thus Professor Rowland has ruled 
concave diffraction gratings with 48,000 lines to an 
inch without an appreciable periodic error of one 
hundred-thousandth part of an inch; with these re- 
flection or diffraction gratings a spectrum is obtained, 
which is called the normal spectrum, in distinction to 
the prismatic spectrum, or that yielded by prisms, 
and in the normal spectrum the colors will be arranged 
in equable manner with reference to their wave length. 

The spectrum is supposed to be divided into 1,000 


THE NORMAL SPECTRUM. 


Parts. 
Bi dkdesbdbbees+os b000 cecccsnecneeghbe veceece. onv0e ees 330 
ED Sac decccocenccsccce cocccqcesececedocssesrsescoses 104 
QRARES. 2.0 ccccccicccces.ccccccccsecces. cosne cvevevescveseoes wu 
CramMehyellow..... sccccccccesccccccccccccccecccccess seecece 26 
We cccccccceccscc. cpvccee « sbonebenventopnmestboaseedes 1s 
Greenish yellow and yellow greed,........cce ceeeccseencens bi 
hs cc0segse sede cccccccnccencsteceeessoeserentsooes 87 
BORD BIOTR. cc ccccccces coscccccccccscocces cocessocvcvcccoecs 16 
GOR WR ccccccccccccccsccsccccccccccces vee ce covceseeres 51 
Pa cho cebnndes «coun peeenehsteeestecesccobeoneooeseons 74 
Violet blue and blue violet.........0ccccee cecescceeceeeeenes ig 
PD FRc cc cccccccccccccccccccseccccccsescccecceres 60 


1,000 


If the room in which our spectrum is formed be well 
darkened, and we shut off the visible spectrum by re 
ceiving it on a piece of dead black paper, with very 
careful observation we can observe a continuation of 
the spectrum at each end, that beyond the red being a 
very deep red, or rather a chocolate, that beyond the 
violet a faint gray ; the former are termed the infra-red, 
the latter the ultra-violet. 

The existence of these invisible rays may be con- 
firmed by two very simple experiments. Thns, by 
taking the infra-red first, we can prove their existence 
by moving a thermopile and galvanometer from the 
violet to the red end of the spectrum; as the thermo- 
pile advances along the spectrum the needle of the 
galvanometer will be deflected from zero, ite normal 
position, more and more, till we pass beyond the end 
of visible red, when it reaches a point of maximum de- 
flection and then gradually goes back to its original 
position. The existence of the ultra-violet rays may 
be proved in a somewhat different manner. It is easi- 
est proved by using a solution of sulphate of quinine 
in dilute sulphuric acid, and diluting with water, or 
else by using an alkaline solution of esculin—an active 
principle obtained from the horse chestnut. Having 
made our solution, it should be placed in a thin, white 
glass vessel, such as an ordinary test tube, and entering 
our darkened room, let us see what happens if we hold 
the test tube in the various colors of the spectrum. In 
the red, it appears red ; in the yellow, yellow; in the 
green, green ; in the blue, however, our solution be- 
gins to appear a peculiar bright biue, which increases 
as we pass through the violet, and still continues visi- 
ble after we have left the violet and passed into the 
space where we suppose the ultra-violet rays to reside. 
Nor is this appearance visible only in the darkened 
room, but if the tube containing our solution is held 
in bright sunlight against a piece of black velvet, 
and looked at, not through, the peculiar blue shim- 





mer, which is termed fluorescence, is plainly visible. 
Amateur Photographer. 
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Piligence tn Business. 


In these days of hurry and strife for the firs‘ places| We'give an engraving of an electric chime clock 
in the race of life it iseven more important than in| made by one of the readers of the SCIENTIFIC AMERI- 
former vears that a man be diligent in his business | CAN, after instructions given in our issue of May 21, 
1892, the builder of which informs us that it works 


among our greatest business men of to-day well and gives him a great deal of satisfaction. 


and look after its every detail closely. 

We see 
those who started in life as poor boys and who have 
now become the beads of large establishments. How 


have they come to do this? Was it because they 


had better chances than are now held out to the ave-| 


rage young man? That has not been so in the ma- 
jority of cases, but they have striven after their high 
and have endured hardships to overcome 


positions 
They have been diligent in business, and 


obstacles 
are now reaping a richly deserved reward. 

In some respects it may be harder for a young man, 
or, in fact, any man in business, to make a great suc 
because of the amount of competition that has to 
men who will not give up for any- 


cess 
be met It needs 
thing to battle against this competition. 

Close attention must be given to the slightest details, 
and everything has to be done carefully. The cost | 
in every transaction. Application 
would attain the best results. 


must be measured 


is necessary if you 
Look out for the little things. They do not seem to 
count at the time, but every item helps to count up on 


either side of the balance sheet By that it is not 


meant that one should be close, but he should be 
careful. 
The “tricks of the trade” ought to be let alone. 


They do not help any in the long run. If a customer 
finds that he is not being treated fairly, he will leave in 
It is fair to say that there is very little un 
It does not pay, and 


an instant 
derhanded business being done 
business men have come to see it. 

Give all vou can for the money, and you will hold a 
customer and Don't 
s stock in order to make a sale. 


run down another 
If your neighbor | 


+} 
gain others 


nan 


| 


CLOCK WITH ELECTRIC CHIMES. 


FIG. 2. 





778 VAOWT a 








m 


DH¥O@ IN/c 
S. 
~ 






KA 

on CER sow 
GLOCK 
i | 


a 




















© 
u 











[OCTOBER 8, 1892. 


which serves as a pivot, and also retracts the armature 
after it has made a stroke. A small disk of felt is 
secured to the pole of the magnet and a loop of felt is 
attached to the back board. The armature plays be- 
tween these two pieces of felt, and is, therefore, noise- 
less in its operation. The upper roller of the pair 
which moves the perforated paper is supported in an 
overhanging frame, as shown in Fig. 3, so that an end- 
less piece of masic can be slipped between the rollers 
and played over and over. 

The clock movement is an 8-day lever movement. 
This, being a compact form of clock, affords ample 
|room for the favorable disposition of the bells and ma- 
chinery. The case is of very neat design, made en- 
tirely of quartered oak, well filled and finished. The 
glass doors and sides are beveled. Taken altogether, 
it is as fine a piece of hall, dining room, or parlor fur- 
niture as one would wish to have. 

We regret that the maker of this creditable piece of 
work insists upon withholding his name. His reason 
is that he has found by experience that when he 
furnishes a popular article to the ScrENTIFIC AMERI- 
CAN he requires a secretary to reply to the almost end- 
less number of queries which such an article provokes, 

>+ee — 
Saccharin in a New Role. 

This new substance is growing in importance in pro- 
portion as new uses are being discovered for it, and 
this is of constant occurrence. The fruit-preserving in- 








dustry has been hitherto checked by the association 
| with microscopic organisms attached to the skin of 
|some fruits, and which, when brought in contact with 
| cane sugar, is apt to ferment the latter. To prevent 
| this chemical action, fruit bottlers have found it neces- 


Figs. 2 AND 3.-DETAILS OF ELECTRIC CHIME CLOCK. | sary to add an excess of sugar, or to raise the fruit toa 


high temperature, to kill the germs of fermentation. 
Both processes are attended with injury to the flavor 


Owing to the fact that the bells procured by him | of the fruit, and it has been recently discovered that 
has poor stock, the customer will find it out if he tries. | were too small to receive the electro-magnets, he placed | this result can be prevented by the use of saccharin. 


Business men should work together as much as possi-| them outside of the bells, in the manner illustrated in | When used alone it isclaimed that perfect sterility is 
ble and try to make the standard of business principle | Fig. 2, the bells being suspended from brackets at-| secured by simply raising the temperature of the bot- 


as high as possible 


| tached to a board at the back of the clock, the electro- | tled fruit to 180° Fah. for about two hours and a half. 


Let a man start out with fixed principles and with | magnets being secured to the rear surface of this| The proper proportion of saccharin for this purpose is 
determination to win by the practice of fairness toward! board. The armature lever is attached to a spring, ' one and one-fourth ounces to four gallons of water. It 


all, and he is bound to succeed. He 
needs to look out for his business 
those under him are 
as honorable in every way. A man 
who does that will find friends both 
with customers and fellow business 


and see that 


men. 
All lines 


systematically 


of business must be run 
in order to attain the 
best results It will not do to let 


after another pile up 


literally snowed under. 


one thing 
until one is 
» through with every 


lt is best to wrt 


thing in a systematic manner. 
Take up each itemin its regular 
order and work while you work. 


Recreation that is taken when you 
macious that you have done 
day faithfully is 


are 
work of the 


always sweetest 


the 


Alwave be on the lookout for 

inethods in 
up with the 
There are new 
articles continually. 
Some of them and 


It is a study by iteelf 


enhances to improve 


keep 


times in all lines 


business and 
comming up 
possess merit 
some do not 
to find out which 
Much 


lost in this respect 


are the best to 


handle may be gained or 


There are numerous ways in 


business must be watched. 
the business he is 
engaged in, seek to make it 
all that The mark 


of excelleney cannot be placed too 


which 
One muet love 

and 
it should be 
high. Reward for his labors is sure 
to come to the diligent man. and 
that was well known in the time of 
Solomon *“Seest thou a 
man diligent in his business? He 
he shall 


who said 


shall stand before kings; 


not stand before mean men.”— 
Stoves and Hardware 

- o> o— 
Bors.—Dr. M. Spehn recom- 


mends very highly, as far superior 
to all other treatment, the use of 
chloral externally in this trouble- 
some class of affections. He directs 
that the boil be kept covered with 
a tampon of cotton-wool soaked in 
the following solution : 


BR Chbioral hydra 3 live 
Aqnn, 
Gtycerin an fi v.—M 


— Amer. Med Mag. 





Fig. 1.—ELECTRIC CHIME CLOCK. 


is claimed for this process that it 
preserves the flavor as well as the 
color and form of the fruit better 
than the old method of preserving 
with sugar. This discovery comes 
to us so well indorsed that we hope 
those of our readers who are inte- 
rested in the subject will test it 
and report results. If it is all that 
is claimed for it, it is a discovery of 
no little importance, or, at least, 
is worth trying.—Confectioners 
Journal. 





Cold Storage for Salmon, 

It is well known that by arrange- 
ment among the salmon packers on 
the Pacific coast the catch of sal- 
mon has been restricted to the re- 
quirements of the market under 
existing conditions, says the Cali- 
fornia Fruit Grower. Better facili- 
ties for preserving the fish are now 
being realized, with the result that 
this delicious food fish is likely to 
find a much wider distribution in 
a fresh state than ever before. 
Late dispatches from Victoria, B. 
C., announce that a cold storage 
system has lately been completed 
by San Francisco parties for the 
Cunningham cannery on the 
Skeena River. Into these refrige- 
rators the fish are placed as soon 
as taken from the water and sub- 
jected to a temperature of 20° below 
zero. Here they remain six or seven 
hours, and are then removed to 
another room with a zero tem- 
perature, where they are held some 
two weeks, and then hermetically 
sealed in cases for shipment. The 
general introduction of cold ware- 
houses adjacent to the fishing 
grounds is destined to effect a 
notable change in the salmon in- 
dustry, enabling canners and others 
to utilize the heaviest runs, in- 
stead of being restricted in their 
eatch to the number they are able 
to use up from day to day. The 
fish may now be caught in larger 
quantity and stored in cold rooms 
for fature treatment in the inter- 
vals between large “runs.” 





Aw electric flying machine was 
recently made to rise 70 feet and 
fiy about 400 yards, 
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THE GREAT EXPOSITION. 

Our illustrations herewith, of three groups by differ- 
ent sculptors, for the ornamentation of the Agricul- 
tural and Administration buildings, afford only a sug- 
gestion of the great wealth of artistic work of a high 
eharacter now approaching completion and being 
placed in position on the several structures which have 
so quickly sprung into being upon the exposition 
grounds. The great buildings afford an almost un- 
limited field for the architect and the artist, which is 
being availed of to complete the buildings with a rich- 
ness and appropriateness of decoration that seems lit- 
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tle short of marvelous, considering the shortness of the 
time allowed for the work, and which will effectually 
put out of the mind the temporary character of most 
of the structures. 

The state of the work upon the Massachusetts build- 
ing gives a fair idea of the condition of forwardness 
exhibited also by many other State structures, on all 
of which operations are being conducted with an 
energy which gives every promise of their completion 
in ample time to serve the purposes designed as ad- 
juncts of the great exposition. Structures for the use 
of the officials and visitors from Illinois, Kansas, West 











A 
Virginia, Rhode Island, Massachusetts, Connecticut, 
New Hampshire, Iowa, Maine, Arkansas, Indiana, 
Ohio, Pennsylvania, Nebraska, Montana, Maryland, 
and Delaware, were inclosed and roofed before the 
middle of September. 

For some time past preparations for the dedicatory 
ceremonies have been engrossing the attention of the 
exposition authorities to the exclusion of 
everything else. The number of invited guests (about 
100,000) is so large that it will be impossible to admit 
the general public to the grounds. 
provided for 90,000 people in the Manufactures build- 


almost 


Chairs have been 
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ing, and there is standing room for 85,000 more. There 
is to be a chorus of 5,000 singers and an orchestra of 
300 pieces. 

This great building, in which the exercises are to be 
held, faces the lake, and has four great entrances in 
the manner of triumphal arches, the central archway 
of each being forty feet wide and eighty feet high. 
The long array of arches and columns is relieved from 
monotony by elaborate ornamentation, so that every 
part of its great length presents new and interesting 
features. A fifty foot gallery extends around all four 
sides of the brilding, and from this extend eighty-six 
smaller galleries, twelve feet wide, from which the 
sightseer may look down upon the great array of ex- 
hibits and the throngs of people in the big hall below. 

The main railway station, where all excursion trains 


will discharge their passengers, will be a handsome 
structure costing $225,000 and will accommodate 25,000 
persons at one time 


report of the auditor gave the receipts up to 
expenditures, $8,743,259; bal- 


The 
Aug. 31 as $10,401,045 ; 
ance, $1,657, 785. 

The total sum of all contracts for buildings and other 
improvements was $9,981,372, on which had been paid, 
asthe work progressed, $5,219,550, leaving a balance 
payable of $4,761,821. 

——>-6--— 
Geo. Westinghouse, Ir., om “Ninety Miles an Hour.” 

My attention has recently been called to an article 
relative to brakes and high speed trains in which I 
was quoted as the authority. In consequence of the 
errors in the article referred to, and the importance of 
the questions raised, I desire, through your columns, 
important facts bearing upon the subject, 
railroad officers will give careful 


to state some 
to which [am sure 
consideration 

By referring to the celebrated Douglas Galton brake 
experiments it will be seen that, with the brakes in the 
best possible order, acting upon all of the wheels of 
one vehicle and up to their theoretical efficiency, it was 
only possible to reduce the speed at the rate of about 
three and a half miles per hour for each second the 
brakes were applied until the vehicle stopped ; and it 
was further found, during these experiments, that the 
higher the speed, the less the brakeshoes retarded the 
wheels with a given force applied tothem ; and that at 
60 miles and upward, the brake force to be thoroughly 
efficient would have to be at least double that now 
usually employed in daily practice at speeds below 50 
miles. With trains of considerable length it was shown 
that, with the brakes in the most perfect. ordef possi- 
bie, trains could be brought to stand from a speed of 
60 miles an hour within about 1,200 feet, the brakes in 
these cases acting upon about 95 per cent of the weight 
borne by the wheels of the train. 

With a perfect brake, acting upon all of the wheels 
of an express train running at 90 miles an hour, it will 
be seen from Table No. 1 that at the end of ten sec- 
onds the train would still be moving at a little over 60 
miles an hour, and would have traveled a distance of 
about 1,130 feet. As a matter of fact, with the brake 
force now fitted to trains, the reduction of the speed of 
trains running above 60 miles an hour would, under 
favorable conditions, not exceed two miles for each 
second, 

Table No. 2 will show the distance run during each 
second after the application of the brake, wnder the 
best actual conditions, and at the end of sixteen sec- 
onds the train would be running] 61 fmiles an hour 
and would have traveled in that time 1,796 feet. 

It requires no more than to call attention to the fact 
that the human vision is limited to show the increased 
risk that is incurred running trains at 90 miles an 
hour, as compared with trains running at 60 miles an 
hour and under. A system of signals to provide for 
these high speeds would have to be absolutely per- 
fect, and arranged at such distances apart that they 
would necessarily limit the capacity of the road for all 
trains that are ran at a much lower speed, unless a 
double set of signals were provided, one for high speed 
and one for low speed. 

The danger to a person crossing the tracks at a level 
with trains running at these high speeds would be 
multiplied many times, unless a system of gates were 
provided, with danger signais at nearly a mile from 
each crossing, which could only be lowered when the 
gates at the crossing had been properly closed; in fact, 
everything would have to be arranged so that nothing 
would be left entirely to the judgment of man. 

It was the explanation of these points in a conversa- 
tion, concerning the running of trains at high speed 
by electricity, with a writer of a daily paper, who 
was interested in the subjeet, which probably formed 
the basis of the article to which my attention has been 
called. It may, therefore, not be out of place in this 
letter to state a few facts which will bear with force 
upon the question of substituting an electric locomo- 
tive for the present steam locomotive. 

Electricity on Standard Railroads.—-The wodern 
passenger locomotive, for high speed trains, must be 
capable of developing at least 1,200 horse power, and it 
costs about $10,000; that is, the engine, boiler, feed 


pumps, steam piping, and everything necessary to 





produce motion cost about $8 per horse power. For 
the operation of a train by electricity, in place of one 
steam locomotive there would be required the follow- 
ing principal items, costing, according to present 
prices of electrical apparatus, approximately the fig- 
ures set opposite : 


A stationary steam boiler, 1,600 horse power.............. $16,C00 
A stationary engine, 1,600 horse power... ......s.e0++--+ 18,000 
An electric generator, 1,60) horse power... ......++-0s000s 25,000 
Motor for locomotive, 1,400 horse power ...........+++« . 22,000 

$81,000 


In addition to the above there would have to be 
added the proportionate cost of the buildings and out- 
side electrical construction for the transmission of the 
electricity from the generator to the locomotive. 

There are innumerable places where electrical power 
will profitably supplant the steam engine, but I feel 
confident that the above figures, or any modification 
that may reasonably be expected, will be a most 
serious obstacle to the utilization of electricity for 
moving standard railroad trains, even provided all of 
the mechanical details necessary for the transfer of 
electrical energy of 1,200 H. P. from a stationary to a 
moving object shall be satisfactorily worked out. 

Gro. WEsTINGHOUSE, JR. 


TaBLE No. 1. 


ees... eet 90 miles per hoar. 
Feet per second....... .. -- 188 
‘Time lost applying brakes .... 1 second, with full application 
at end of second second. 
Redaction first second,........ 0 miles, 
ba second second. .... 1 “ 
© each second after... 34 “ 


With the above condition, the following figures are 
almost accurate (fractions omitted) : 


Feet traveled Speed at end of 
132 90 
131— RLY 
126— 84% 
121+ 8134 
16+ 11% 
M+ % 

. e+ 7034 
101+ 674 
we 63% 
904 6044 





1,190 feet in ten seconds. 


To obtain the above results upon dry rails and upon 
the level would require a brake force of at least three 
times the total weight of the train, and this should be 
properly distributed upon every wheel in the train, 
and there would be needed axudevicé on ‘each car to 
automatically reduce the brakeshoe pressure as the 


speed decreased. 
TABLE No. 2. 


I cabh cess cetees evcsoccnse 90 miles per hour. 
Feet per second..............+. 122 
Time lost applying brukes..... 1 second, with full application 
at end of second second, 
Reduction firet second......... 0 miles. 
e second second,..... 1 “ 
each secondafter.. 2 “ 


The best to be expected from present well-fitted 
trains, with brakes in perfect order, in speeds above 
sixty miles per hour. 


Seconds Feet traveled. Speed at end of 
DR. osc cassncesenss sescebsdnesornse 122 90 
TR dtiidoccenscees eondediatetectes 131 89 
GB. Hon ccccnccaapoede+tencesocence 129 87 
Oli, occ ctkcbdinasetne, sececcescscs 126 85 
RRR. on 123 83 
GD. .cccccccencugtingns cc ccecceecss 120 81 
PR. ccccoctWectecicceass § -cccesee 117 7? 
Ginsécochalbtinhmallsedcecniée 14 7 
Dcccccncté betes co cbechsdencccacss lll 75 

BOR. . cco ccccecceccesy céecccecccese 108 73 
BID. c cccccces eveeedesoessetc ceccce 105 71 
Silics ste: caate 102 69 
BD. cc coccccvccccedocetésoocoteoss a) 67 
DD 5i0bixt ccc csdessenatinabaanedes 96 65 
a = 3) 63 
Bath. 46 cocablin;s ceanneeaebabecess 90 61 
DOA FAB. ode cccccdecessces 1,796 feet in 16 seconds, 


—Railroad Gazette. 
SS 
The Musical Orang-Outang. 

A correspondent of the Spectator, who has been 
making experiments with various musical instruments 
on the animals at the Zoological Gardens, writes as 
follows with regard to one of his latest tests : 

Our first visit was paid to “Jack,” the young red 
orang-outang, which, since the death of “Sally,” the 
chimpanzee, claims the highest place in animal organ- 
ization among the inmates of the Zoo. He is a six- 
months’ old baby, of extremely grave and deliberate 
manners, and perhaps the most irresistibly comical 
creature which has ever been seen in London. He is 
extremely well behaved, not in the least shy, and as 
friendly with strangers as with his keeper. His arms 
are as strong as those of a man, while his legs and feet 
seem to be used less for walking than as a subsidiary 
pairof armsand hands. He is thus able, when much 
interested, to hold} his face between two hands, and to 
rest hischin ona third, which gives him an air of 
pondering reflection beyond any power of human imi- 
tation. “He knows there’s something up,” remarked 
his keeper, as we entered the house, and the ape came 
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to the bars and sat down to inspect his visitors. As the 
sounds of the violin began, he suspended himself 
against the bars, and then, with one hand above his 
head, dropped the other to his side, and listened with 
grave attention. Asthesound increased in volume, he 
dropped to the ground, and all the hair on his body 
stood up with fear. He then crept away on all fours, 
looking back over his shoulder like a frightened baby ; 
and taking up his piece of carpet, which does duty for 
a shawl, shook it out, and threw it completely over his 
head and body, and drew it tight round him. Aftera 
short time, as the music continued, he gained courage 
and put out his head,and at last threw away the 
cloak and came forward again. By this time his hair 
was lying flat, and his fear had given place to pleasure. 
The piccolo at first frightened the monkey, but he 
soon held out his hand for the instrument, which he 
was allowed to examine. The flute did not interest 
him, but the bagpipes—reproduced on the violin— 
achieved a triumph. He just flattened his nose against 
the bars, and then scrambling to the center of the 
cage, turned head over heels, and lastly, sitting down, 
chucked handfuls of straw in the air and over his head, 
“smiling,” as the, keeper said, with delight and ap- 
proval. 


- 
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The Fortification of Biserta, 

The Vienna Neue Freie Presse publishes a leading 
article entitled ‘‘The War Harbor of Biserta,” the 
facts in which are clearly derived from a competent 
source, while the article itself reads as if intended to 
prepare public opinion for a diplomatic incident of 
importance. 

I subjoin some passages of this interesting commu- 
nication : 

“To begin with, there is the fact that a first class 
war harbor is built by France and that the balance of 
power in the Mediterranean may be modified to the 
prejudice of the Triple Alliance. The harbor of Biserta 
is only 18 hours from Malta, and France has evidently 
been bent on rendering it impregnable. Modern ships 
of war can reach the Sicilian coast from Biserta in one 
night. 

“After the occupation of Tunis, France formally 
promised not to transform Biserta into a war harbor, 
professing to have only commercial objects in view. 
In 1886 a French military commission inspected the 
coast, and a little later a plan for the coast defense was 
elaborated in Paris. The French government then 
sent engineers to Biserta and secretly took surveys, 
which werefollowed by the first diplomatic represen- 
tations of the British government ; yet the French 
cabinet still denied that it had any evil intentions. 
It did not feel firmly established in Tunis and did not 
yet enjoy the patronage of Russia. 

“When France began to receive the Czar’s favor it 
proceeded with more assurance. Plans and designs 
have once more been produced, and the French have 
begun to build a war harbor of the largest dimensions. 
The English and Italian remonstrances, and also cer- 

tain representations from Germany, were met by a flat 
denial. A period of persistent silence followed, until 
the change in the situation brought about at Cronstadt 
emboldened France to contend that by the Bardo 
treaty it was entitled to build the Biserta harbor. In 
virtue of that treaty France undertook to provide for 
the safety of Tunis and the protection of the Bey’s 
dynasty. In vain France was informed that nobody 
threatened Tunis or the Bey, and that in any case that 
would not justify the construction of a port which 
would cost more than 15 million francs. France as- 
sumed a more independent and off-hand tone, and the 
harbor of Biserta is now declared to be a work of 
national defense, and is destined to be the point of 
concentration of all the French maritime forces in the 
great, unavoidable, and decisive struggle for suprem- 
acy in the Mediterranean. . . 

“The Italians regard this state of things as most se- 
rious, and believe that its gravity will be recognized in 
England. It is also considered in Berlin that Biserta 
will be a point of first-rate military importance in case 
of war with the three Allied Powers. Thus the Tunis- 
ian question seems destined to strengthen and maintain 
the Triple Alliance, and the fate of Europe may pos- 
sibly be decided in the Bay of Carthage.”—London 
Times. 





Silky Paper, 

In DL’ Industrie Textile appears a description of a 
new product capable of being used in the finishing of 
textile fabrics and of imparting thereto a silky ap- 
pearance. This product is the mineral antonite which 
is found very largely in California in masses varying 
from gray to yellow. This mineral is first treated with 
hydrochloric acid, which dissolves out all impurities, 
and then it is well washed with water to free it from 
acid, after which it is ready for use. The next pro- 
ceeding is to mix it with glue, starch, and other ad- 
hesive bodies, and use it in the ordinary way of finish- 
ing materials; the sized fabric can then be sent through 
the calenders to give it a gloss. The new product may 
be used with good effect in paper making for impart- 
ing a silky appearance. 


in 








OcToBER 8, 1892.] 

= 
Aw Ancient Birdland. 

For ages before its oectipation by man New Zealand 
«warmed with great wingless birds, which found here 
no carnivorous enemies, but an abundance of vegeta- 
ble food. The moas not only existed in vast timbers 
and for thousands of years, but had such diversity of 
form as to embrace no less than seven genera, contain- 
ing twenty-five species—a remarkable fact which is 
unparalleled in any other part of the world. The com- 
monest kinds in the North Island were only from two 
and one-half to four feet high. Those of the South 
Island were mostly from four to six feet tall, while the 
giant forms, reaching twelve and thirteen feet, were 
always rare. Immense deposits of moa bones have 
been found in localities to which they appear to have 
been washed from the hills in tertiary times. Skele- 
tons on the surface of the ground, with skin and liga- 
ments still attached, have given the impression that 
these birds have been exterminated in very recent 
years, but other facts point to a different conclusion. 
Tradition seems to show, according to Mr. F. W. 
Hutton, that the moa became extinct in the North 
Island soon after the arrival of the Maorisin New 
Zealand—that is, not less than 400 to 500 years ago— 
and in the South Island about a hundred years later. 
The fresh-appearing skin and ligaments are supposed 
to have been preserved by unusually favorable condi- 


tions. 
+--+ 


THE GREAT-HEADED TURTLE. 

The great-headed turtle (Platysternum megace- 
phalum) is an inhabitant of the rivers of Tenasserim, 
Siam and Burma, but is very rare 
even there. Its shell is remarkably 
broad and flat. The entire length 
of the turtle, when stretched out to 
its fullest extent, is about 15 inches, 
one-third of this length covering 
the head and neck, while the tail is 
about 7 inches long. The size of 
the head, compared with that of 
the body, is very remarkable, there 
being only a few birds and fishes in 
which such a lack of proportion is 
found. Our illustration is from 
Brehm’s “ Thierleben.” 





A Postal Nickel-in-the-slot 
Enterprise, 

The United States Postage Stamp 
Delivery Company, of Boston, has 
placed upon the market a nickel- 
in-the-slot system of selling postage 
stamps which has many novel fea- 
tures. It consists of a machine pro- 
vided with two apertures near the 
top to receive the nickel. The one 
on the left is for two cent stamps, 
while the one at the right is for one 
cent stamps. When a nickel is 
dropped in the slot the mechanism 
releases one of the drawers, which 
contains a cartouch, or small cylin- 


+ . ' 
rical box, inside of which, snugly GopaT-HEADED TURTLE (Platysternum megacephalum.)—(One-half natural size.) 


rolled up, are four cents’ worth of 

stamps, either two twos or four 

ones, depending upon which side received the nickel. 
In addition to the four cents in stamps, there is a “‘ cou- 
pon draft,” which will be received as one cent in ten 
of the purchase money of any of the articles mentioned 
in the thirty-two advertisements on the draft, so 
that if any of the articles named are purchased, the 
stamps will be furnished without charge. 

As an advertising medium, the new system will be 
very valuable, as the advertiser can judge each day by 
the number of coupons received whether or not the 
boxes are a good advertising medium. It may be 
remarked that only staple articles, or articles which 
allow a good margin of profit, are expected to be ad- 
vertised. The boxes are to be placed in a certain dis- 
trict, and the advertiser pays a small sum each month 
foreach box containing his advertisement. It is in- 
tended to be largely used by wholesalers, manufactur- 
ers, etc., who will receive the drafts from the re- 
tailers who sell the goods which they advertise. The 
whole system appears to be very carefully worked out, 
and is under the control of an able management, the 
president being Hon. Carroll D. Wright, United States 
Commissioner of Labor, and the vice-president Hon. 
Smith A. Whitfield, First Asssistant Postmaster-Gene- 
ral. 

HO 


The St. Gervais Disaster. 

The geologists who have investigated the cause of 
the great disaster which overwhelmed a part of St. 
Gervais, Switzerland, with ice and water from the 
lower part of the Bionassy glacier, have solved the 
mystery. Up the side of the mountain, at the foot of 
the steep glacial wall whose lower part broke away, 
the explorers found in the ice an oval cavern about 130 
feet in width and 75 feet in height. In the interior of 
the cavern was a corridor covered with blocks of ice 
and leading into a gigantic basin with perpendicular 
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walls of ice. It was 45 feet long, 200 feet wide, and 140 
feet high. In this great cavity there had been an in- 
tra-glacial lake, of whose existence no one had been 
aware. The condition of the walls proved that the 
cavity had been full of water recently. 

The existérice of this great reservoir of unfrozen 
water, inclosed on all sides, explains the nature of the 
immense avalanche that overwhelmed the valley be- 
low. The excessive heat for days before the disaster 
had probably increased the quantity of vater in the 
natural reservoir, and the greater pressute broke the 
front wall, cracking away the lower part of the glacier, 
and permitting the immense volume of water to pour 
down the mountain into the valley below, carrying 
with it the broken foot of the glacier. The water and 
ice fell a distance of 2,000 feet down an inclined plane 
two miles long, and a part of St. Gervais had been 
overwhelmed almost before any one heard the roar of 
the approaching deluge. 

This is the only accident due to such a remarkable 
cause ever known in the Alps. It has been followed, 
however, by a somewhat similar accident at the Misaun 
glacier, near Pontresina. A considerable part of this 
short, steep glacier fell, and, although there was no 
loss of life, the accident draws attention to the fact 
that all over the Alps climbers have recently noticed a 
swelling of the upper snows which feed the glaciers. 
They report that not a few of the glaciers have been 
impassable without great risk this season, and that the 
upper edges of the great crevasses have overhung ina 
'remarkablemanner. These facts point to an expansion 
‘of the upper snow field by great heat, and before the 








past season was more than half over climbers were 
warned of this fact, which was doubtless the cause of 
many avalanches. 

A fall of ice from one of the glaciers in the Valley of 
Visp partly destroyed the village of Tasch, near Zer- 
matt. It carried away nearly a quarter of a mile of 
the highway. The waters of the Viege torrent, swollen 
by melting snow from the mountains, attacked the 
stone bed of the Viege-Zermatt Railroad and destroyed 
a large section of the line. For a numberof days tour- 
ists going to Zermatt were transported on mules around 





the break. 


ao sila tein at 





Bread and Yeast. 

Put a bushel of flour into a bread trough, make a 
bay or hole in the center of it, and put in one pint and 
a half of patent yeast, and the same quantity of luke- 
warm water ; mix this with a portion of the flour to 
the consistence of rich cream ; dust flour over it, cover 
with a cloth, and allow the sponge to rise. When well 
risen and light, add two tablespoonfuls of fine salt, and 
mix all together with sufficient lukewarm water to 
form a rather stiff dough ; cover it again and let it rest 
for half an hour, then knead it well, and let it stand 
for another hour, after which make it out into suitable 
loaves and place them in pans, and bake them on the 
bottom of a quick oven. 

For large bakings, the following is the best method : 
The usual way is to put the flour into a trough or tub 
sufficiently large to permit its swelling to three times 
its original size or bulk ; make a deep hole in the mid- 
dle of the flour; for each half bushel of flour allow a 
pint of thick, fresh yeast, that is, yeast not frothy ; 
mix it with about a pint of soft, lukewarm water, then 
gently mix with the yeast and water as much flour as 
will bring it to the consistence of thick batter; pour 





this mixture into the hole in the flour and cover it by 
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sprinkling it over with flour ; lay over it a flannel cloth, 
and, in cold weather, place it near the fire. This is 
called setting the sponge. When the sponge. or this 
mixture of water, yeast, and flour, has risen enough to 
crack the .iry flour, by which it was covered, sprinkle 
over the top a quarter of a pound of fine salt, more or 
less, to suit the taste. After the salt is sprinkled over 
the sponge, work it with the rest of the flour, and add, 
from time to time, tepid water till the whole is suffici- 
ently moistened. The degree of moistness, however, 
which the mixture ought to possess can only be learned 
by experience. When the water is mixed with the 
éomposition then work it well by pushing your fists into 
it, then rolling it out with your hands, folding it up 
again, kneading it again with your fists till it is com- 
pletely mixed and formed into a stiff, tough, smooth 
substance, which is called dough. Great care must be 
taken thatyour dough be not too moist on the one hand, 
and on the other hand that every particie of flour be 
thoroughly incorporated. Form your dough ietoalump, 
cover it up again, and keep it warm te rise or ferment. 
After it has been standing for about twenty or thirty 
minutes, make the dough into loaves, first having 
dusted the board or table with flour to prevent stick- 
ing. The loaves may be made up in tin moulds, or 
they may be baked without the use of moulds. The 
bread will take from an hour and a haif to two hours 
to bake properly. 
PATENT YEAST. 

Take half a pound of hops and twe pailfuls of water ; 

mix and boil these till the liquid is reduced one-half ; 





strain this decoction into a tub, and, when lukewarm, 
add half a peck of malt to it. In 
the meantime put the strained-off 
hops again into two pailfuls of 
water and boil as before till re- 
duced one-half; strain the liquid 
while hot into the tub. The heat 
will not injuriously affect malt pre- 
viously mixed with tepid water. 
When the liquor has cooled down 
to about blood heat, strain off the 
malt and add to the liquor two 
quarts of patent yeast set apart 
from the previous making.—Con- 
Sectioners’ Journal. 

ooo 





The Alternating Current 
Telephone. 

In a patent lately issued to Prof. 
Elihu Thomson, this well known 
inventor describes a system of tele- 
phone in which alternating currents 
are employed in the primary of the 
induction coils to which the trans- 
mitter is connected instead of con- 
tinuous currents, as now generally 
employed. In applying the alter- 
nating current for this purpose, 


rate of alternation as not seriousiy 
to interfere with speech. 

The alternations, generated by 
an alternator, are induced into the 
subscribers’ lines and form the 
means for transmission from the 
subscribeis’ lines to other subscribers’ lines, to which 
they may for the time being be connected through 
the exchange. The rate of alternations is as low as 
82 vibrations per second, and even those below six- 
teen vibrations per second are available. These rates 
of vibration or alternation are so low that although 
the instruments are subjected to them they do not 
seriously interfere with speech, us the tone they pro- 
duce is almost inaudible, on account of the small vol- 
ume of air set in motion by the diaphragms of the 
instrument. 

By means of this system, all local batteries at the 
subscriber’s end of the line are dispensed with, and the 
system is, as it were, a closed circuit system possessing 
great flexibility. The system also permits the working 
of the annunciators at the exchange by the subscriber 
momentarily opening the line by a switch, or, better, 
by the simple act of lifting the telephone from the 
hook, while the replacing of the telephone on the hook 
again signals the exchange that the use of the line is 
discontinued. The system also provides circuits, so 
that there shal] not be any circuits actually grounded, 
as connections to earth through condensers may be 
made instead of returning through a continuous con- 
ductor or a metallic circuit connected to earth, such as 
is ordinarily employed. 

ee ee 
Freach Exposition of 1990. 

The French Journal Oficiel has published a decree 
ordering a universal exposition of arts and manufac- 
tures, to be opened in Paris May 5, 1900. [It would 
seem from this announcement that France has decided 
to have a universal exposition every eleven years, for 
there was one in 1867, 1878, and 188. The deerce 
states that the exposition of 1900 will be fully repre- 
sentative of the art and philosophy of the nineteenth 





century. 


Prof. Thomson employs such a low 
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———See eee a 
RECENTLY PATENTED INVENTIONS. | wich a peculiarly shaped locking prong adapted to 
interlock with the bunched material wher driven 
Engineering. therein, the strap being thas well adapted to hold in 


closely bound condition planed boards or similar ma- 
terial, to facilitate handling, counting, etc. 


Dryrye STOVE FOR BRICKS, ETC.— 
Albert Schaaf, Halle, Germany. Combined with the 
drying flue of this stove or furnace is a series of de- 
pending transverse curtains, while over the curtains 
extends a strand, short cords from which connect all 
the curtains for simnaltaneous operation. The curtains 
serve to regulate the currents of air and are adjustable, 
#0 a8 not to touch the articles, The furnace is designed 
to utilize the heat to the fullest extent in drying brick, 
ceramic articles, etc., conducting the warm dry air in 

SMOKE AND SPARK ARRESTER. —Edson | divided currents along every article treated, and into 
J. Hadlock, Big Sprin Thies is an “improve- uniform contact with the whole free surface of every 
meat on a former patented object to be dried. 
ventor, providing an apparaius designed to be econom- | Ick PiLow. —Hamilton Pray, Clove, 
ically applied to a common locomotive, for arre sting | Y. This plow has two principal longitudinal beams 
and copeaming the smoke and eparks. The construc connected that they may be adjusted sogpther 
tion is euch that the products of combustion pass to a or farther apart, according to the width of the ice 
box ou an extension fropt of the locomotive, where the blocks to be cut, clip held on the beam carrying a 
ligbt emoke is discharged by an cecape stack, while the | traneverse bolt extending through the beam, a cutting 


BALANCED SLIDE VALVE.—Martin A. 
Green, Altoona, Pa. This valve bas a pressure plate 
with ao interna! steam epace and with portions resting 
on the valve seat to prevent undue pressure apon the 
valve, there being a balance ring fitted in the pressure 
plate and resting against the casing plate, which is dis- 
connected from the pressure plate. The casing plate 
mey be removed to permit access to the balance ring 
withoat removing the pressure plate, and the latter is 
movable laterally over the valve and eeat, so it may be 
properly set without varying the tension of the spring 
ipterpored bet weer the balance ring and pressare plate. 





g, Texas. 
invenuUon of the same in- 


cinders are deposited and the other prodacts of com- blade pivoted on the bolt having an extension ad 
bastion are passed rearward to the fire box through este eanneed 0 Gat The invention is aos 
. m each side of 1 ‘ . 
scene concize pipes on cack cite of the Sesemetive provement upon a former patented invention of the 
we | same inventor, providing a simple and durable con- 
Mallway appltances. | straction designed to prevent breaking of the cutting 


| blades and beams. 


| Foor ror DrepGk ANcHORsS.—Wil- 
tlam Pike and Norman McDairmid, Sault Ste, Marie, 
Mich. Combined with the anchor poet is a foot having 
ewinging leaves, open-topped boxes being secured to 
. | the leaves, while a cross bar secured to the rigid por- 
drawbead the patents covers # peculiar Con-| tion of the foot extends into the path of the boxes, 
struction and arrangement of | Cables secured to the leaves extend upward to the top 
knuckle and the drawbar aod the means for locking lof the post, and a counterbalance is secured to the 
the knuckle in closed position, while the other patent | cables. The anchor foot being made in hinged sec- 
provides» peculiar arrangement of the axial pin, a tions, when the dredge moves off the center the foot 
spiral epring surrounding it and the knackle. Effect partially closes, overcoming the suction, so that it may 


ive means are thae afforded for positively throwing | ,, easily worked loose and raised 
‘ 


Car Covpiiyve.—James M,. Elliott, Jr., 
Gadeden. Ala. Two patents bave been granted this 
inventor for improvements in couplers of the Janney 
which a knuckle or coupling hook is fal- 
crumed about « vertical axis in one eide of the draw- 
head, to engage a similar knuckle the opposite 


type, in 


on 
One of 
the rear portion of the 





the kauckie out to its open or uncoupled position in an 

automatic manner when the cars sre eoparated, to be | Grain Dum p.—John P. Peterson. 
ready for automatic coupling again without readjust- Worthington, Minn. This invention provides an inex- 
ment of the knuckle. pensive structure, eo built that the pit to receive the 


grain need not be sunk in the ground, or may be sunk 
only a little, the parts being so arranged that dust or 
foreign matter, fluid or solid, will not interfere with 
the action of the damp timbers in cold weather. The 
damp timbers are pivoted in openings of a platform, 
beneath which te a shaft having arms connected with 
the timbers, an operating lever, and locking arms con- 
| nected with the arms of the shaft to engage the plat- 
| form, The vehicle is driven apon the platform, anc by 
rocking the shaft the timbers, including the vehicle, are 
inclined to facilitate depositing the load, 


SANITARY Part.—Charles Baron, New 
York City. This is a very simple and comparatively 
inexpensive vessel, that may be conveniently used in 
any household. It has a cover which may be removed 
from, or held in locking engagement with, the body, 
and the pail is fitted for use as a commode when 
accurately grinding tools used by engravers, carvers, | desired, 
watch makers, etc. A bar is adapted to extend across CARPET STRETCHER.—Robert Harri- 
the face of the grinding wheel, at angles to the face of | m, Philadelphia, Pa, This device has an arched 
which the bar ie formed with shoulders and grooves, | eae terminating at its forward end in a jaw, a second 
the latter being of varying sizes and depth to accom- spring-pressed jaw being pivoted upon the body and 
modate the different tool shanks. The tool, pressed | adapted for engagement with the fixed jaw, while feet 
with its end against the face of the grinding wheel, | have adjustable connection with and act as fulcrums 
has ite end ground to a bevel corresponding to the for the body. The device is designed to be easily and 
angle formed by the face of the bevel of the groove. | quickly manipulated, so that the carpet, with the 
stretcher, may be carried directly to the base board of 
a room, 

Srirrup.—Robert H. Dacus, Darda- 
St. Johns, Canada. This lea broadcast sower, with a | Delle, Ark. Thies is an improvement in wooden stir. 
seed box carried by a wheel-supporting frame, there | ps, the suspension bar being centrally held parallel 
being a valved chate in the center of the box, beneath | with the sides of the stirrap, and being supported in 
which revolves a seed delivery drum or cylinder having | Position by cross bars by which the upper ends of the 
sides of the etirrap are held spaced apart. The suspen- 
sion bar and transverse cross bare may be either of 


Switce Sxrrrer.—John Gilstrap and 
Martin L. Brown, Moscow, Idaho. This invention 
provides a simple and positive apparatus by which a 
railway ewitch may be operated from a moving train, 
crank ehafte paraile) with the track being connected 
with the ewitch bur, traneverse shafte being geared to 
the crank ebafts, while gear wheels on the traneverse 
shafts bave oppositeiy arranged luge, and weighted 
levers pivoted on the shafts ewing between the lugs, 
the ewinging levers being designed for engagement by 
sliding bare on the locomotive. 





Mechanical, 


GRINDING Macutne Toot REst.— 
Derwin L. Brown, Detroit City, Minn. This is a 
simple and durable rest, arranged for conveniently and 





Agricuitural, 
SeED PLANTER.—Ebenezer R. Knight, 


peripheral grooves or pockets. The implement is coh, 
simple and inexpensive constraction, for sowing any | 
kind of seed that is wo be scattered broadcast, the seed | WOod or metal. 

being protected in windy weather when dropping to| Pyawo ATTACHMENT .—Henry A. 
the ground, and « slorage compartment being provided Hanff, ‘Brooklyn, N.Y. This is a simple apparatue 
whereby the seed may be carried in bulk to the fleld designed to be applied to any piano to canse a beginner 
without danger of spilling to mechanically hold {the wrists and hands in proper 
position for correct playing, the apparatas being ad- 
justable to suit people of any size. It consists of two 





Miscellancous. 4 
. notched bars held by suitabie attaching devices to ex- 
Roap Scraper.—John 8. Palmer, | cosa ont and up from the ends of the sone these 
West Duluth, Minn. The several scraper bars of this bars supporting a cross rod, the wrists of the player 


machine are hinged to a rod mounted apon the main 
axle. The scrapers are arranged in a series, their 
biades parallel with a rigid diagona! brace and support- 
ing beam, and each scraper consists of a bar hinged at 
ite forward end (the bare being of different lengths), 
while its rear end basa downwardly extending flange 
to which ie bolted the blade Rach blade has an 
inwardly projecting |ip at one end, the lips overlapping, 
#0 tha: the apace between the blades ie closed to pre- 
vent the rearward passage of dirt. By means of a novel 
arrangement of epring bar and operating lever, the 
entire weigh! of toe machine may be made to rest upon 
the blades. or a lene weight, as desired 


when touching or a little above the croes rod being in 
the proper position for playing. 


Coms.—Ehnira H. Harpham, St. Louis, 
Mich, This is a back comb for ladies’ use, combining 
acomb for holding the back hair neatly and in position 
when “done up,” and an attached neck comb for keep- 
ing up neatly the ‘neck hairs or locks; there is also 
combined therewith a hair dart or pin to pass through 
the hair and aid to hold the combined comb in place, 
the whole forming a usefal and ornamenta! article for 
ladies’ head wear. 


MucrILaAGR HoupeER.—Frank H. 


Derrick Drum.—Adams C. French, | Palmer, Brooklyn, N.Y. This is a device designed for 
Rapid City, South Dakota. The dram proper, accord. | Pocket use, and ts arranged for conveniently gumming 


stamps, etc. It consists 
of a wooden casing In pencil] form in which is fastened 
a stick of mocilage, one end of which projects at one 
end of the casing, the latter to be cut down as the 
macilage wears off. A cap covers the projecting end, 
the gum stick being moistened when used. 


CORNER BRACKET SHELF.—Joshua D. 
Legg, Long Eddy, N.Y. Combined with a triangular 
shelf having « frieze plate securable to ite front edge 
is an adjustable pointed rod located at the angle of the 
shelf opposite the frieze plate, bent arms pivoted at 
opposite sides of the shelf having prongs on their outer 
limbs to project beyond the shelf, with tarn battons 
for locking the arms in position. 

Nors.--Coples of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


ing to this improvement, bas at one end @ receiving at all times papers, envelopes, 


portion or section, to receive surplus cable, thie sec. 

tion adjoining the main windlase portion, on which the 
strongest polling ie done. A plate separates the sec 

tions, and has a slot throngh which the cable is passed 
from one section to the other, whereby any desired 
length of cable may be paid out, and the winding and 
unwinding effected without frictional wear upon the 
collected rope. The dram is formed of two concentric 
sections, one larger than the other, the larger receiving 
cable from the emailer sections. 


Strap ror Buycurye LumBER.—Ed- 
ward ©. Binet, Clipper Mille, Cal. This improvement 
provides a metallic band having barbe designed to 
eogage the outside portions of separate pieces of 
bunched lumber formed into handles, the barbs being 
to shaped as to lock [nat to the material, and thus form 
a reliable binding strap. The ead barbe are furnished 
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The charge for Insertion wnder this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week's issue 





Grind Stone Frames—with cabinet base and all im- 
provements for machine shop use. Send for circulars 
and prices. W. P. Davis, Rochester, N. Y. 

“U. 8.” metal polish. Indianapolis. Samples free. 

Drop presses a specialty. Am. Tool Works, Clev., O. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
6S8pindle Turret Dril) Presses. A.D. Quint, Hartford,Ct. 
G. D. Hiscox, %1 Broadway, N.Y., Consulting Engineer. 

Universal and Centrifugal Grinding Machines. 
Pedrick & Ayer, Philadelphia, Pa. 

For Sale—Patent cycling and boating machine. See 
illustration on page 225. Address the inventor. 
Models and special machinery, lathes, dies, etc. Em- 
pire Machine and Tool Co., New Brunswick, N. J. 
Jessop’s best English tool steel is commended by those 
who make fine tools. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 
Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 
Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 
Portable engines and boilers. Yacht engines and 
boilers. 8. W. Payne & Sons, Eimira, N. Y., and 41 Dey 
Street, New York. 

For pile driving engines. J. 8. Mundy, Newark, N. J. 
For Sale—A valuable invention, “workbox,” dated 
March 15, 1892, No. 470,728. Address C. Weiss, 55 Waver- 
ley St., Brighton, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or special, Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

To Let—A suite of desirable offices, adjacent to the 
Scientifie American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

The best book for electricians and beginners in elec~ 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, #4; Munn & (o., publishers, 31 Broadway, N. Y. 
Canning machinery outfits: complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. Y. 

Competent persons who desre agencies for a new 
popular book. of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, #1 
Broadway, New York. 

Wanted—A first class mechanical and civil engineer, 
competent to take charge of a large plant and a large 
number of men. A young man required. Address 
Ability, box 778, New York. 

[Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 31 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address mor ce! all letters, 
or no attention will be paid thereto. is is for our 
information and not for pablication. 

References to former articles or answers should 

give date of paper ee number = question. 

alries pot me should 
repeated ; csmmpanteats will bear in vmind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his tarn. 
ag Written Information on matters of 
nal rather than interest cannot be 
pected without remuneration. 

Scientific rye © Supplements referred 
to may be had at the Noe 10 cammsensh. 

Books referred to 7 supplied on receipt of 


price. 
Mi imerais sent for examination should be distinctly 
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(4540) H.C. P. says: 1. A current of 
electricity passes through the primary wire of an in- 
duction coil, is the strength increased by the secondary 
wire or not? A. The primary current is diminished by 
the current in the secondary wire. 2. About how many 
feet of No. 20 ineulated magnet wire to the pound ? 
A. About 3%. 3. Do the armature and fields of a motor 
ase the same amount of current respectively while ran- 
ning? A. The field magnet requires much less current 
than the armatare. 


(4541) C. N. asks (1) whether the Brush 
machine gives a direct current or alternating current at 
its terminals. A. The Brush machine delivers the direct 
current, 2, What is the E. M. F. and C. of this dynamo? 
I suppose it is a 16 light dynamo givingan E. M. F. of 
850 volte and 10 amperes, but I am not sure. Diame- 
ter of ring aboat 20 inches. Number of coils in same, 
eight. A. Weare unable to furnish a reply to this 
query from the data sent. Better write to the mannfac- 
turer of the machine. 3. What transformer would be 
best for reducing a current of 850 volts to a pressure 
of 110 volte, and how many amperes would the current 
have? A. Any form of transformer will answer, pro- 








vided it is adapted to your current, 4. How many 16 
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candle power 310 volts lamp would the dynamo run? A. 
About seventy-five 50-volt lamps. 5. Would one trans- 
former be best and cheapest at the dynamo, or threc 
transformers? A. It is better to have three transform- 
ers in parallel. 6. Please explain the action of a trans- 
former, if a dynamo propels a current of 10 amperes 
at 1,000 volts and the pressure be reduced to 100 
volts by a step-down transformer. A. The transformer 
is simply an inverted induction coil, and the ratio of 
the primary and secondary currents to each other is as 
the ratio of number of convolutions of the primary and 
secondary wires. 


(4542) H. W. writes: Last fall I bought 
myself a pair of long rubber boots for hunting. The 
blackberries and bushes have worn the rubber on top 
of foot so thin that the water will come through. Can 
you tell me of any preparation, or how to make it, to 
put over thie rubber, and which will last as well as 
the rubber? A. They cannot be satisfactorily repnired. 
Thin gutta percha leaf might be applied in patches, 
and made toadhere by a hot iron, or the ordinary 
shoemaker's cement, might be applied so as to fill the 
tissue. But you cannot, we fear, get much satisfaction 
in mending them. 


(4548) W. 8. asks: 1. I would like a 
recipe for making red and biue litmus paper. A. Dis- 
solve litmus in water, neutralize with nitric acid until 
it is barely red, filter if necessary, and by the addition 
of caustic soda in very dilute solution, and added drop 
by drop, just restore the bine color. Dip paper in this 
and dry for blue litmus paper. For red add to the so- 
lation dilate nitric acid drop by drop until it is just red 
and use for red paper. 2. Would an electric motor 
when run as a dynamo give the same number of voits 
that it took to run it as a motor’ A. No. 3. Cana 
dry electric battery be charged and run as a storage 
battery, and is it cheaper than the usual lead battery? 
A. No, 


(4544) E. H. P. asks (1) whether or not 
a saturated solution of common sait in water will ab- 
sorb any of the constituents of furnace gas, and there- 
fore whether or not it may be used in collecting such 
gas. A. No more than plain water. It is not availa- 
bie for collecting gases. 2. Will you also kindly give 
an accurate method of determining, from the products 
of combustion, how much air had been supplied to the 
furnace? A. If all the oxygen evolved in combination 
in the products of combustion came from the air, then 
one-ninth the weight of the water, and 32-44 the weight 
of the carbonic acid gas, and 16-28 the weight of the 
carbonic oxide gas, give the amount of oxygen, and by 
maltiplying this weight by 100 and dividing by 23 the 
weight of air is given. The problem is plicated by 
the presence of oxygen in combination as water or car- 
bonate in the materials introduced into the furnace, 
and by the retention of some oxygen in combination in 
the ash; al! this has to be allowed for, 


(4545) C. H., Jr., asks: 1. Size of object- 
ive, length and power of telescope used by Galileo, A. 
The sizes of the telescopes made by Galileo are not 
stated. Their magnifying power is stated at 30 for the 
largest. 2. What is the variation from standard of an 
aneroid barometer in a year, and how is same corrected? 
A. The aneroid varies about one-tenth of an inch, 
when properly corrected by comparison with a merenury 
barometer. It will keep its adjustment if carefully 
handled, It has a key screw in the back for adjustment. 


(4546) R. T. P. says: Iam contemplat- 
ing laying a cement walk, would like to know the best 
proportion of cement to rand to make the best walk. 
There are parties here laying walke6 of sand tol of 
cement for the first 3 inches; seems to me not cement 
enough. A. One of cement to 6of sand may do for 
the under layer, but the surface should be finished with 
a layer of 1 of cement to 2 of sand, 


(4547) N. B., Australia, asks: 1. If an 
engine is provided with a fy wheel just large enough to 
insure a uniform motion .of the machinery in a mill, 
would power be gained or lost by using a larger wheel? 
A. There is no power gained by the weight of a fiy 
wheel beyond that necessary for regniating the speed. 
Extra weight is a loss by increasing journal! friction. 2. 
A pair of rolls are used for grinding wheat, one roll 
running much faster than the other, Will the fast roll 
suffer more from friction on its grinding surface than 
the slow one ? A. Normally both stould wear equally. 


(4548) A. E. 8. asks what substance it 
is that, put into water, will cause the dirt to settle to 
the bottom immediately? A. There is no agent that 
will do this. A very smal] amount of alum,a few 
grains to the gallon, especially if ammonia is added to 
barely alkaline reaction after it, will clarify water if 
allowed to stand. A little albumen may be dissolved 
in itand the water boiled. Gelatine precipitated by 
tannic acid will have a clearing effect. Ali these agents 
require time for settling or filtration. 


(4549) G. W. R. asks: We desire to run 
an alarm from a factory to the fire engine house. The 
distance is half a mile. We desire to ran the alarm by 
battery. 1. What sized wire will be necessary? A. 
Use No. 20 wire, 2. Will it be necessary to run two 
wires, or can the return be made by ground? A. A 
ground return will be the best. 3. How many cells of 
Leclanche battery will be neceseary ? A. Foor or five 
celle, 4, Will it be better to use insulated wire? A. 
It will be mach better unless the wire is carried by insu- 
lators like a telegraph line. In such case bare wire can 
be need. 


(4550) W. C. V. asks: Are the gas and 
oil heating stoves that allow the products of combus- 
tion to escape in the room safe to use, from a hygienic 
point of view? They have them for sale here that are 
claimed to be sufficient to heat a room fifteen feet 
square. Would sucha stove be likely to be injurious 
to the health? A. The products of combustion from 
gas and oi) stoves, principally carbonic acid gas, with a 
small portion of carbonic oxide gas, are well known to 
be unhealthy and poisonous to animal life. The car- 
bonic oxide is a deadly poison. These stoves are 
largely sold throughout the United States, with claims 
for convenience and economy. They can be trusted on 
these grounds where there is enfficient ventilation to 








carry off the gases of combustion, as for kitchen use; 
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but great caution should be ased in heating small, 
close rooms as stated, with closed door and window, 
when occupied. Bed rooms that are damp may be 
warmed and then ventilated with safety before going 
to bed, 

(4551) A. R. H. says: Please inform me 
if you can compress water in & boiler when testing a 
boiler by cold water, When the boiler is fall and I put 
my gauge on, do I not compress’ the air that is in the 
water when I start force pump, instead of the water? 
When filling boiler I am letting air out of the steam 
dome, and after the same is full I attach my gauge. Do 
| not displace air when more water enters the boiler? 
A, Water is slightly compressible, bat not enough for 
observation in testing a boiler, because the elasticity 
of the metal in the shell allows it (the shell) to stretch 
more tnan the compressibility of the water. The air 
that may accidentally lodge at the irregularities in the 
shell, as well as the air mixed with the water, all help 
to make the gauge show compression. The pipe leading 
to the gauge is also liable to be filled with air, which 
also contributes to the apparent elasticity of the con- 
teats of the boiler. 

(4552) I. G. B. says: It is said that the 
sun ison the meridian of any place but four times a 
year at 12 o'clock, That is sun and clock agree only at 
those timee, which are 15th of April, 15th of Jane, Ist 
of September, and 25th of December. The question is 
why those particular days? Whereabout is the earth 
in its orbit on those days? A. The variation of 
the sun from mean cleck time is a gradually increas- 
ing and decreasing amount from its perihelion and 
aphelion points due to theelliptic form of the earth's 
orbit, which alone would make buat two terms in the 
yearly variation of time. The effect of the obliquity 
of the ecliptic 80 Changes this condition that the com- 
bined sums and differences make four times in a year 
at which solar and clock or meantime agree as stated 
in your query. The sun is in perihelion about the 25th 
of December, and in aphelion about the lith of June. 
As the velocity of the earth in the’perihelion half of its 
orbit is greater than that in the aphelion half, so the 
curves of time difference are greater in the first and last 
quarter of the year, a8 shown in your almanac. 


(4558) C. & L. ask: What is the cause 
of the moon's appearing of a reddish hue sometimes at 
its rising? To what is ascribed the enlarged form of 
the moon at times of rising? A. The red appearance 
of the moon and sun at rising and setting is caused by 
the unequal absorption by the atmosphere of the col- 
ored rays, which are combined in white light, the col- 
ored rays having the shortest wave lengths being] first 
absorbed. The violet, indigo, blue, green, when the 
fading yellow gives the sun and moon the orange hue 
and occasionally a strongred. It is the vastly increas- 
ing distance that the light travela in the atmosphere 
on the horizon that causes absorption. The sun looks 
red at noon time through considerable depth of water. 
The increased diameter is only apparent, an illusiop of 
eye. The measured horizontal diameter is the same 
as at higher altitudes, 


(4554) E. A. MeG. asks: 1. What is the 
buoyant force or negative weight of one cubic foot of 
hydrogen gas, of coal gas, of a vacuum, in ounces or 
pounds, taking the density of the air at sea level as a 
basis? A. There is no such thing as negative weight. In 
air at the sea level hydrogen has a buoyancy of about 70 
pounds to 1,000 feet, and coal gas one-half as much, 2. 
How much stronger would a vessel containing hydro- 
gen have to be, to resist its expansive force at a height 
of 10,000 feet, than at sea level, and what is the ratio of 
expansive force developed as it ascends? A, At the 
height named hydrogen or any gas inclosed at the sea 
level would exert a pressure of about 5 pounds to the 
square inch, The exact ratio can only be expressed 
by acomplicated formula, 3, Is alaminam manafac- 
tured in any considerable quantities ? If so, where, 
and what Is about its value in the United States per 
pound? A. Yes; in Pittsburg and in other places, It 
is worth in quantities about $1.50 per pound. 


(4555) T. W. writes: I am desirous of 
learning what agent [I must employ to etch or rather 
engrave on hard sheet rubber, in the manner that nitro- 
mariatic acid acts on zinc, 4. ¢., I wish to cover the 
rubber sheet with a coating of wax, soap or like mat- 
ter, then scratch the desired lines into the said coat- 
ing and apply to the lines such a liquid as will eat into 
rubber in the exposed places. A. Aside from the 
eand-blast method we know of no way of etching vul- 
canite or hard India rabber. An impression can be pro- 
doced by a die or engraving pressed upon it while 
heated to 212° Fah, If the surface is now smoothed off 
and exposed to heat, the lines of compression will 
swell or expand again, and thus give a relief plate, See 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 252. 


(4556 E. N. A. asks how to make 
Pharaoh's serpents. A, These are little cones of sul- 
phocyanide of mercury which, when lighted, give forth 
4 long, serpent-like, yellowish-brown body. Prepare 
nitrate of mercury by dissolving mercury dioxide in 
strong nitric acid as long as it 1s taken up. Prepare 
also sulphocyanide of ammoniam by mixing 1 vo/ume 
sulphide of carbon, 4 strong solution of ammonia, and 
‘alcohol, This mixture is to be frequently shaken. In 
the cou.se of about two hours, the bisulphide will have 
been dissolved, forming a deep red solution. Boil this 
until the red color disappears and the solation becomes 
of a light yellow color. This is to be evaporated at 
about 80° Fah. until it crystallizes. Add little by lit- 
Ue the sulphocyanide to the mercury solution. The 
sulphocyanide of mercury will precipitate, the superna- 
tant liquid may be poured off, and the mass made into 
cones of about inch im height. The powder of the 
sulphocyanide is very irritating to the air passages, and 
the vaporfrom the burning cones should be avoided 
as mach as possible. To ignite them set them on a 
plate or the like, and light them at the apex of the 
cone.—From the “Scientific American Cyclopedia of 
Receipt, Notes and Queries.” 

nae P. A. F.—For Silvering Brass.— 

The first essential is that the metal be chemically clean, 
which is best done by the use of dilate nitric acid, fol- 
pe by @ wash with clean water, and then with dilate 

“4 ammouia, drying in sawdust. If the metal be then 
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rubbed with chloride of silver dissolved in ammonia 
and then washed and again dried in sawdost, the re- 
sult will be fine. It should, however, be immediately 
lacquered in order to preserve the surface. The chloride 
of silver is preferable to the nitrate. No battery is used. 
Or for thin plating dissolve in 10 or 12 drops of water 
and add nitrate of silver, 2 parts, cyanide of potassium 
6 parts. Rub on the object.—Desiivering.—The follow- 
ing is aliquid which will dissolve silver without at- 
tacking copper, brass, or German silver, so as to remove 
the silver from silvered objects, plated ware, etc. It is 
a mixtare of 1 part of nitric acid with 6 parts sul- 
phuric, heated in a water bath to 160° Fab., at which 
temperatare it operates best. 


(4558) J. L. C. and F. P. ask how to 
make oleate of soda referred to oleate of soda, referred 
to page 162 of the Screntrric American. A. To make 
the pure acid, 2 ounces of pure soap (almond oil is the 
best, but Castile will answer) are dissolved in 20 
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of boiling water. One ounce of sulphuric acid, pre- 
viously dilated with 2 ounces water and allowed to 
cool, is added. The fatty acids rise to the surface 
in an oily layer. The water is siphoned off, and they 
are washed three times with boiling water. The mass 
is allowed to cool, and is removed from the surface 
of the water, where it floats, It is weighed, mixed 
with 3g its weight of litharge, and heated (212°-225° 
Fah.) until complete combination is effected. This 
may be known by the cessation of any evolution of 
bubbles from the mass. The resulting lead plas- 
ter is allowed to stand mixed with 10 to 15 times 
its weight of ether in atightly corked bottle unti! 
completely disintegrated. Then it is filtered, and to 
the filtrate hydrochloric acid is added as long as any 
lead is precipitated, The ethereal solution is poured 
off, and the ether recovered by distillation, leaving 
pure oleic acid. Two fl. drm. of the acid is added to 
somewhat lees than ] pint of boiling water, and solu- 
tion of caustic soda very carefully added, drop by 
drop, until complete solution of the acid is effected, 
very carefully avoiding an excess of soda, and after 
cooling, water is added to make it measure just 1 pint. 
A standard soap solution is thus obtained. To this add 
\% ite balk of the best glycerine. Shake long end well, 
and the mixture is ready for use.—From the new “Sci- 
entific American Cyclopedia of Receipts, Notes and 
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